(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
18 July 2002(18.07.2002) 




PCT 



(10) International Publication Number 

WO 02/055705 A2 



(51) International Patent Classification 7 : C12N 15/12, 

C07K 14/47, A61K 39/395, A61P 35/00, 17/06, 9/00, 
G01N 33/53, C12Q 1/68, A61K 38/17, C07K 16/18, 
G01N 33/68, 33/50, A61K 48/00 

(21) International Application Number: PCT/US02/00609 

(22) International Filing Date: 11 January 2002 (11.01.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/261,014 
60/261,018 
60/261,026 
60/261,013 
60/261,029 
60/313,170 
60/318,410 



11 January 2001 (11.01.2001) US 

11 January 2001 (11.01.2001) US 

11 January 2001 (11.01.2001) US 

11 January 2001 (11.01.2001) US 

11 January 2001 (11.01.2001) US 

17 August 2001 (17.08.2001) US 

10 September 2001 (10.09.2001) US 



(63) Related by continuation (CON) or continuation-in-part 
(C1P) to earlier applications: 



US 
Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 
US 

Filed on 

US 

Filed on 



60/261,014 (CIP) 
11 January 2001 (11.01.2001) 

60/261,018 (CIP) 
11 January 2001 (11.01.2001) 

60/318,410 (CIP) 
10 September 2001 (10.09.2001) 

60/261,013 (CIP) 
11 January 2001 (11.01.2001) 

60/261,029 (CIP) 
11 January 2001 (11.01.2001) 

60/261,026 (CIP) 
11 January 2001 (11.01.2001) 

60/313,170 (CIP) 
17 August 2001 (17.08.2001) 



< 

© 

IT) 



(71) Applicant (for all designated States except US): CURA- 
GEN CORPORATION [US/US]; 555 Long Wharf Drive, 
1 1 th floor, New Haven, CT 065 1 1 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MEZES, Peter, S. 
[CA/US]; 7 Clark's Lane, Old Lyme, CT 06371 (US). 
RASTELLI, Luca [IT/US]; 52 Pepperbush Lane, Guil- 
ford, CT 06437 (US). HERRMANN, John, L. [US/US]; 



78 Barnshed Lane, Guilford, CT 06437 (US). MAC- 
DOUGALL, John, R. [CA/US]; 1 17 Russel Street, Ham- 
den, CT 06643 (US). ZHONG, Haihong [CN/US]; 2269 
Long Hill Road, Guilford, CT 06437 (US). CASMAN, 
Stacie, J. [US/US]; 17 Peck Street, North Haven, CT 
06473 (US). BOLDOG, Fereoc [HU/US]; 1687 Hartford 
Turnpike, North Haven, CT 06473 (US). SHIMKETS, 
Richard, A. [US/US]; 5 Indian Meadows Drive, Guilford, 
CT 06437 (US). GORMAN, Linda [US/US]; 392 Monti- 
cello Drive, Branford, CT 06405 (US). CRASTA, Oswald, 
R. [IN/US]; 4 RoseMarie Lane, Clinton, CT 06405 (US). 
MYSORE, Kiran, Kumar [IN/US]; 1 15 Pinewood Drive, 
Ithaca, NY 14850 (US). FOLKERTS, Otto [NL/US]; 29 
Arrowhead Drive, Guilford, CT 06437 (US). MARTIN, 
Gregory, B. [US/US]; 30 Burdick Hill Road, Ithaca, NY 
14850 (US). EISEN, Andrew [US/US]; 12412 St. James 
Road, Rockville, MD 20850 (US). SPADERNA, Steven, 
K. [US/US]; 261 Deerfield Drive, Berlin, CT 06037 
(US). VERNET, Corine, A., M. [FR/US]; 1739 Foxon 
Road, Box L6, North Branford, CT 06471 (US). BERGH, 
Constance [NL/US]; 459 Orange Street, New Haven, 
CT 06511 (US). SPYTEK, Kimberly, A. [US/US]; 28 
Court Street #1, New Haven, CT 06511 (US). DBPIPPO, 
Vincent, A. [US/US]; 156 North Water Street, East Haven, 
CN 06512 (US). ZERHUSEN, Bryan, D. [US/US]; 337 
Monticello Drive, Branford, CT 06405 (US). PEYMAN, 
John, A. [US/US]; 336 West Rock Avenue, New Haven, 
CT 06515 (US). ELLERMAN, Karen [US/US]; 87 
Montoya Drive, Branford, CT 06405 (US). STONE, 
David, J. [US/US]; 223 Whitethorn Drive, Guilford, CT 
06437 (US). GROSSE, William, M. [US/US]; 15 Rice 
Terrace Road, Apartment C, Branford, CT 06405 (US). 
ALSOBROOK, John, P., n [US/US]; 60 Lake Drive, 
Madison, CT 06443 (US). LEPLEY, Denise, M. [US/US]; 
51 Church Street, Branford, CT 06405 (US). RIEGER, 
Daniel, IC [US/US]; 3 Business Park Drive, Branhord, 
CT 06405 (US). BURGESS, Catherine, E. [US/US]; 
90 Carriage Hill Drive, Weathersfield, CT 06109 (US). 
EDINGER, Schlomit [US/US]; 766 Edgewood Avenuet, 
New Haven, CT 06515 (US). 

(74) Agent: ELRIFI, Ivor, R.; Mintz, Levin, Conn, Ferris, 
Glovsky and Popeo, PC, One Financial Center, Boston, 
MA 021 11 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 

[Continued on next page] 



(54) Title: PROTEINS AND NUCLEIC ACIDS ENCODING SAME 



(57) Abstract: Disclosed herein are nucleic acid sequences that encode novel polypeptides. Also disclosed are polypeptides encoded 
^ by these nucleic acid sequences, and antibodies, which immunospccifically-bind to the polypeptide, as well as derivatives, variants, 
Q mutants, or fragments of the aforementioned polypeptide, polynucleotide, or antibody. The invention further discloses therapeutic, 
diagnostic and research methods for diagnosis, treatment, and prevention of disorders involving any one of these novel human nucleic 
^ acids and proteins. 



WO 02/055705 A2 1111111111111111011111111 



CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 



GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 02/055705 



PCT/US02/00609 



PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

FIELD OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded thereby. 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, 
membrane bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
polypeptides. The nucleic acids and polypeptides are referred to herein as SEC1, SEC2, 
SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, SEC9, SEC10, SEC11, and SEC 12 nucleic acids 
and polypeptides. These nucleic acids and polypeptides, as well as derivatives, homologs, 
analogs and fragments thereof, will hereinafter be collectively designated as "SECX" nucleic 
acid or polypeptide sequences. 

In one aspect, the invention provides an isolated SECX nucleic acid molecule encoding 
a SECX polypeptide that includes a nucleic acid sequence that has identity to the nucleic acids 
disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, and 23. In some embodiments, 
the SECX nucleic acid molecule will hybridize under stringent conditions to a nucleic acid 
sequence complementary to a nucleic acid molecule that includes a protein-coding sequence of 
a SECX nucleic acid sequence. The invention also includes an isolated nucleic acid that 
encodes a SECX polypeptide, or a fragment, homolog, analog or derivative thereof. For 
example, the nucleic acid can encode a polypeptide at least 80% identical to a polypeptide 
comprising the amino acid sequences encoded by SEQ ID NOS:l, 3, 5, 7, 9, 11, 13 3 15, 17, 19, 
21, and 23. The nucleic acid can be, for example, a genomic DNA fragment or a cDNA 
molecule that includes the nucleic acid sequence of any of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 
15,17, 19, 21, and 23. 
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Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a SECX nucleic acid (e.g., SEQ ID NOS: 1 , 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, and 23) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified SECX polypeptides (SEQ ID 
5 NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, and 24). In certain embodiments, the SECX 

polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human SECX polypeptide. 

The invention is also based in part upon the discovery of nucleic acid sequences 
encoding novel polypeptides. The novel nucleic acids and polypeptides are referred to herein 

10 as NOVX, or NOV1 , NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, and NOV8 nucleic acids 
and polypeptides. These nucleic acids and polypeptides, as well as derivatives, homologs, 
analogs and fragments thereof, will hereinafter be collectively designated as "NOVX" nucleic 
acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 

1 5 encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:25, 27, 29, 31, 33, 35, 37 and 39. In some 
embodiments, the NOVX nucleic acid molecule will hybridize under stringent conditions to a 
nucleic acid sequence complementary to a nucleic acid molecule that includes a protein- 
coding sequence of a NOVX nucleic acid sequence. The invention also includes an isolated 

20 nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, analog or derivative 
thereof. For example, the nucleic acid can encode a polypeptide at least 80% identical to a 
polypeptide comprising the amino acid sequences of SEQ ID NOS:26, 28, 30, 32, 34, 36, 39 
and 40. The nucleic acid can be, for example, a genomic DNA fragment or a cDNA molecule 
that includes the nucleic acid sequence of any of SEQ ID NOS:25, 27, 29, 31, 33, 35, 37 and 

25 39. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ED NOS:25, 27, 
29, 31, 33, 35, 37 and 39) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified NOVX polypeptides (SEQ ID 
30 NOS:26, 28, 30, 32, 34, 36, 39 and 40). In certain embodiments, the NOVX polypeptides 

include an amino acid sequence that is substantially identical to the amino acid sequence of a 
human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to SECX and/or 
NOVX polypeptides, or fragments, homologs, analogs or derivatives thereof. 
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• In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a SECX and/or NOVX nucleic acid, a SECX 
and/or NOVX polypeptide, or an antibody specific for a SECX and/or NOVX polypeptide. In 
5 a further aspect, the invention includes, in one or more containers, a therapeutically- or 
prophylactically-effective amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a SECX and/or NOVX nucleic acid, under conditions allowing 
for expression of the SECX and/or NOVX polypeptide encoded by the DNA. If desired, the 
10 SECX and/or NOVX polypeptide can then be recovered. 

In another aspect, the invention includes a method of detecting the presence of a SECX 
and/or NOVX polypeptide in a sample. In the method, a sample is contacted with a compound 
that selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
1 5 identifying the SECX and/or NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a SECX and/or NOVX. 

Also included in the invention is a method of detecting the presence of a SECX and/or 
NOVX nucleic acid molecule in a sample by contacting the sample with a SECX and/or 
20 NOVX nucleic acid probe or primer, and detecting whether the nucleic acid probe or primer 
bound to a SECX and/or NOVX nucleic acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
SECX and/or NOVX polypeptide by contacting a cell sample that includes the SECX and/or 
NOVX polypeptide with a compound that binds to the SECX polypeptide in an amount 
25 sufficient to modulate the activity of said polypeptide. The compound can be, e.g., a small 
molecule, such as a nucleic acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or 
other organic (carbon containing) or inorganic molecule, as further described herein. 

The polynucleotides and polypeptides are used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They are used to screen for potential agonist and 
30 antagonist compounds. For example, a cDNA encoding SECX may be useful in gene therapy, 
and SECX may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering the diseases and disorders listed above and/or other pathologies 
and disorders. 
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The invention further includes a method for screening for a modulator of disorders or 
syndromes including, eg., diseases and disorders listed above and/or other pathologies and 
disorders and those disorders related to cell signal processing and metabolic pathway 
modulation. The method includes contacting a test compound with a SECX polypeptide and 
5 determining if the test compound binds to said SECX polypeptide. Binding of the test 

compound to the SECX polypeptide indicates the test compound is a modulator of activity, or 
of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including the diseases 

10 and disorders listed above and/or other pathologies and disorders or other disorders related to 
cell signal processing and metabolic pathway modulation by administering a test compound to 
a test animal at increased risk for the aforementioned disorders or syndromes. The test animal 
expresses a recombinant polypeptide encoded by a SECX nucleic acid. Expression or activity 
of SECX polypeptide is then measured in the test animal, as is expression or activity of the 

1 5 protein in a control animal which recombinantly-expresses SECX polypeptide and is not at 
increased risk for the disorder or syndrome. Next, the expression of SECX polypeptide in 
both the test animal and the control animal is compared. A change in the activity of SECX 
polypeptide in the test animal relative to the control animal indicates the test compound is a 
modulator of latency of the disorder or syndrome. 

20 In yet another aspect, the invention includes a method for determining the presence of 

or predisposition to a disease associated with altered levels of a SECX polypeptide, a SECX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the SECX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the SECX polypeptide present in a 

25 control sample. An alteration in the level of the SECX polypeptide in the test sample as 

compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes diseases and disorders listed above and/or 
other pathologies and disorders. Also, the expression levels of the new polypeptides of the 
invention can be used in a method to screen for various cancers as well as to determine the 

30 stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a SECX polypeptide, a SECX nucleic acid, or a SECX-specific antibody to a subject (e.g., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
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preferred embodiments, the disorder, includes the diseases and disorders listed above and/or 

other pathologies and disorders. 

In yet another aspect, the invention can be used in a method to identity the cellular 

receptors and downstream effectors of the invention by any one of a number of techniques 
5 commonly employed in the art. These include but are not limited to the two-hybrid system, 

affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 
Unless otherwise defined, all technical and scientific terms used herein have the same 

meaning as commonly understood by one of ordinary skill in the art to which this invention 

belongs. Although methods and materials similar or equivalent to those described herein can 
10 be used in the practice or testing of the present invention, suitable methods and materials are 

described below. All publications, patent applications, patents, and other references 

mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 

present specification, including definitions, will control. In addition, the materials, methods, 

and examples are illustrative only and not intended to be limiting. 
15 Other features and advantages of the invention will be apparent from the following 

detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is based, in part, upon the discovery of nucleic acid sequences that 
encode polypeptides. The nucleic acids and their encoded polypeptides are referred to 

20 individually as SEC1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, SEC9, SEC10, 
SECl 1, and SEC 12. The nucleic acids, and their encoded polypeptides, are collectively 
designated herein as "SECX". 

The SECX nucleic acids of the invention include the SECl, SEC2, SEC3, SEC4, 
SEC5, SEC6, SEC7, SEC8, SEC9, SEC 10, SECl 1, and SEC 12 nucleic acids, or fragments, 

25 derivatives, analogs or homologs thereof. The SECX proteins of the invention include the 
SECl, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, SEC9, SEC10, SEC11, and SEC12 
polypeptides, epitopes or domains thereof, or derivatives, analogs or homologs thereof. The 
individual SECX nucleic acids and proteins are described below. Within the scope of this 
invention is a method of using these nucleic acids and peptides in the treatment or prevention 

30 of a disorder related to cell signaling, adhesion, or metabolic pathway modulation. 

The SECX nucleic acids of the invention include the nucleic acids whose sequences 
are provided herein, or fragments thereof. The invention also includes mutant or variant 
nucleic acids any of whose bases may be changed from the corresponding base shown herein 
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while still encoding a protein that maintains its activities and physiological functions, or a 
fragment of such a nucleic acid. The invention further includes nucleic acids whose sequences 
are complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
5 nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 

10 binding nucleic acids in therapeutic applications in a subject. 

The SECX proteins of the invention include the proteins whose sequences are provided 
herein. The invention also includes mutant or variant proteins any of whose residues may be 
changed from the corresponding residue shown herein while still encoding a protein that 
maintains its activities and physiological functions, or a functional fragment thereof. The 

1 5 invention further encompasses antibodies and antibody fragments, such as F a b or (F a b)2, that 
bind immunospecifically to any of the proteins of the invention. 

The SECX nucleic acids and proteins are useful in potential therapeutic applications 
implicated in various pathological disorders, described below. For example, a cDNA 
encoding the SECX protein may be useful in gene therapy, and the receptor -like protein may 

20 be useful when administered to a subject in need thereof. Also within the scope of the 
invention is the use of a therapeutic in the manufacture of a medicament for treating or 
preventing disorders or syndromes including, e.g., developmental diseases; MHC I, II and III 
diseases (immune diseases); taste and scent detectability disorders; Burkitt's lymphoma; 
corticoneurogenic disease; signal transduction pathway disorders; metabolic pathway 

25 disorders; retinal diseases including those involving photoreception; cell growth rate disorders; 
cell shape disorders; metabolic disorders; feeding disorders; control of feeding; the metabolic 
syndrome X; wasting disorders associated with chronic diseases; obesity; potential obesity due 
to over-eating or metabolic disturbances; potential disorders due to starvation (lack of 
appetite); diabetes; noninsulin-dependent diabetes mellitus (NIDDM1); infectious disease; 

30 bacterial, fungal, protozoal and viral infections (particularly infections caused by HIV-1 or 
HIV-2); pain; cancer (including but not limited to neoplasm; adenocarcinoma; lymphoma; 
prostate cancer; uterus cancer); cancer-associated cachexia; anorexia; bulimia; asthma; 
Parkinson's disease; acute heart failure; hypotension; hypertension; urinary retention; 
osteoporosis; Crohn's disease; multiple sclerosis; Albright hereditary ostoeodystrophy; angina 
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pectoris; myocardial infarction; ulcers; allergies; benign prostatic hypertrophy; and psychotic 
and neurological disorders; including anxiety; schizophrenia; manic depression; delirium; 
dementia; neurodegenerative disorders; Alzheimer's disease; severe mental retardation; 
dentatorubro-pallidoluysian atrophy (DRPLA); hypophosphatemic rickets; autosomal 
5 dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease or Gilles de 
la Tourette syndrome; immune disorders; adrenoleukodystrophy; congenital adrenal 
hyperplasia; hemophilia; hypercoagulation; idiopathic thrombocytopenic purpura; 
autoimmume disease; immunodeficiencies; transplantation; Von Hippel-Lindau (VHL) 
syndrome; stroke; tuberous sclerosis; hypercalcemia; cerebral palsy; epilepsy; Lesch-Nyhan 

10 syndrome; ataxia-telangiectasia; leukodystrophies; behavioral disorders; addiction; 

neuroprotection; cirrhosis; transplantation; systemic lupus erythematosus; emphysema; 
scleroderma; ARDS; renal artery stenosis; interstitial nephritis; glomerulonephritis; polycystic 
kidney disease; renal tubular acidosis; IgA nephropathy; cardiomyopathy; atherosclerosis; 
congenital heart defects; aortic stenosis ; atrial septal defect (ASD); atrioventricular (A-V) 

15 canal defect; ductus arteriosus; pulmonary stenosis ; subaortic stenosis; ventricular septal 
defect (VSD); valve diseases; scleroderma; fertility; pancreatitis; endocrine dysfunctions; 
growth and reproductive disorders; inflammatory bowel disease; diverticular disease; graft 
vesus host disease; hyperthyroidism; endometriosis; hematopoietic disorders and/or other 
pathologies and disorders of the like. 

20 The polypeptides can be used as immunogens to produce antibodies specific for the 

invention, and as vaccines. They can also be used to screen for potential agonist and 
antagonist compounds. For example, a cDNA encoding a SECX protein may be useful in 
gene therapy, and the SEC-like protein may be useful when administered to a subject in need 
thereof. By way of nonlimiting example, the anti-SECX antibody compositions of the present 

25 invention will have efficacy for treatment of patients suffering from the diseases and disorders 
listed above, as well as other related or associated pathologies. The nucleic acid encoding 
SECX protein, and the SECX protein of the invention, or fragments thereof, may further be 
useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These materials are further useful in the generation of antibodies 

30 that bind immunospecifically to the substances of the invention for use in therapeutic or 
diagnostic methods. 
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SEC1 

A disclosed SEC1 (alternatively referred to as CG55688-01), comprises CYR61, a 
secreted, cysteine-rich, heparin-binding protein encoded by a growth factor-inducible 
immediate-early gene, which includes the 1 887 base nucleotide sequence (SEQ ID NO:l) 
shown in Table 1 A. The disclosed SEC1 open reading frame ("ORF") begins at an ATG 
initiation codon at nucleotides 81-83 and terminates at a ACT codon at nucleotides 1222-1224. 
Putative untranslated regions upstream from the initiation codon and downstream from the 
termination codon are underlined in Table 1 A, and the start and stop codons are in bold letters. 



Table 1A. SEC1 polynucleotide sequence (SEQ ID NO:l). 



GCGCACGGCCTGTCCGCTGCACACCAGCTTGTTGGCGTCTTCGTCGCCGCGCTCGCCCCG 
GGCTACTCCTGCGCGCCACA ATGAGCTCCCGCATCGCCAGGGCGCTCGCCTTAGTCGTCA 
CCCTTCTCCACTTGACCAGGCTGGCGCTCTCCACCTGCCCCGCTGCCTGCCACTGCCCCC 
TGGAGGCGCCCAAGTGCGCGCCGGGAGTCGGGCTGGTCCGGGACGGCTGCGGCTGCTGTA 
AGGT CTGCGC CAAGCAGCTCAACGAGGACTGC AGC AAAACGCAGC CCTGCGACC ACACC A 
AGGGGCTGGAATGCAACTTCGGCGCCAGCTCCACCGCTCTGAAGGGGATCTGCAGAGCTC 
AGTCAGAGGGCAGACCCTGTGAATATAACTCCAGAATCTACCAAAACGGGGAAAGTTTCC 
AGCCCAACTGTAAACATCAGTGCACATGTATTGATGGCGCCGTGGGCTGCATTCCTCTGT 
GTCCCCAAGAACTATCTCT CC CCAACT TGGGCTGT CCC AAC CCTCGGCTGGTCAAAGTT A 
CCGGGCAGTGC TGCGAGGAGTGGGTCTGTGACGAGG AT AGT ATCAAGG AC CCCATGGAGG 
ACCAGGACGGCCTCCTTGGTAAGGAGCTGGGATTCGATGCCTCCGAGGTGGAGTTGACGA 
GAAACAATGAATTGATTGCAGTTGGAAAAGGCAGCTCACTGAAGCGGATCCCTGTTTTTG 
GAATGGAGCCTCGCATCCGATACAACCCTTTACAAGGCCAGAAATGTATTGTTCAAACAA 
CTTCATGGTCC CAGTG CTCAAAGAC CTGTGGAACTGGTATCTCCACACGAGTTACCAATG 
ACAACCCTGAGTGCCGCCTTGTGAAAGAAACCCGGATTTGTGAGGTGCGGCCTTGTGGAC 
AGC C AGTGT ACAG CAGC CTGAAAAAGGG C AAG AAATGCAGCAAG AC CAAGAAAT CC C C CG 
AACC AGTCAGGTTT ACT TACGCTGGATGTTTGAGTGTGAAGAAATAC CGGC CCAAGT ACT 
GCGGTTCCTGCGTGGACGGCCGATGCTGCACGCCCCAGCTGACCAGGACTGTGAAGATGC 
GGTTCCGCTGCGAAGATGGGGAGACATTTTCCAAGAACGTCATGATGATCCAGTCCTGCA 
AATGCAACTACAACTGCCCGCATGCCAATGAAGCAGCGTTTCCCTTCTACAGGCTGTTCA 
ATGACATTCACAAATTTAGGGAC TAAATGCTACCTGGGTTTCCAGGGCACACCTAGACAA 
ACAAGGGAGAAGAGTGTCAGAATCAGAATCATGQAGAAAATGGGCGGGGGTGGTGTGGGT 
GATGGGACTCATTGTAGAAAGGAAGCCTTGCTCATTCTTGAGGAGCATTAAGGTATTTCG 
AAACTGCCAAGGGTGCTGGTGCGGATGGACACTAATGCAGCCACGATTGGAGAATACTTT 
GCTTCATAGTATTGGAGCACATGTTACTGCTTCATTTTGGAGCTTGTGGAGTTGATGACT 
TTCTGTTTTCTGTTTGTAAATTATTTGCTAAGCATATTTTCTCTAGGCTTTTTTCCTTTT 
GGGGTTCTACAGTCGTAAAAGAGATAATAAGATTAGTTGGACAGTTTAAAGCTTTTATTC 
GTCCTTTGACAAAAGTAAATGGGAGGGCATTCCATCCCTTCCTGAAGGGGGACACTCCAT 
GAGTGT CTGTG AGAGG CAGCTATCTGCACTCTAAACTGCAAACAGAAATCAGGTGTTTTA 
AGACTGAATGTTTTATTTATCAAAATGTAGCTTTTGGGGAGGGAGGGGAAATGTAATACT 
GGAATAATTTGTAAATGATTTTAATTTTATATTCAGTGAAAAGATTTTATTTATGGAATT 
AAC CATTTAATAAAGAAATATTTACCT 



The disclosed sequence of SEC 1 was derived by laboratory cloning of cDNA 
fragments, by in silico prediction of the sequence. The cDNA fragments covering either the 
full length of the DNA sequence, or part of the sequence, or both, were cloned. In silico 
prediction was based on sequences available in CuraGen's proprietary sequence databases or 
in the public human sequence databases, and provided either the full length DNA sequence, or 
some portion thereof. 

8 
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The disclosed SEC1 of this invention maps to chromosome lp22.3. Chromosome 
localization information was assigned using OMIM, the electronic northern bioinformatic tool 
implemented by CuraGen Corporation, public ESTs, public literature references and/or 
genomic clone homologies. This was executed to derive the chromosomal mapping of the 
5 SeqCalling assemblies, Genomic clones, literature references and/or EST sequences that were 
included in the invention. 

The disclosed SEC1 polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 381 
amino acid residues, and is presented in Table IB using the one-letter amino acid codes. The 
Psort profile for SEC1 predicts that this sequence has a signal peptide and is likely to be 
10 localized outside the cell with a certainty of 0.5422. In alternative embodiments, a SEC1 

polypeptide is located to the endoplasmic reticulum (membrane) with a certainty of 0.1000, to 
the endoplasmic reticulum (lumen) with a certainty of 0.1000, or to lysosomes with a certainty 
of 0.1000. The Signal P predicts a likely cleavage site for a SEC1 peptide is between positions 
24 and 25, i.e., at the dash in the sequence ALS-TC. 

15 

Table IB. Encoded SEC1 polypeptide sequence (SEQ ID NO:2). 

MSSRIARMJ^WTLLHLTRLALSTC^ 

NEDCSKTQPCDHTKGLSCNFGASSTALKGICRAQSEGRPCEYNSRIYQNGESFQPNCKHQ 
CTCIDGAVGCI PL CPQELSL PNLGC PNPRL VKVTGQ CCE E WVCD EDS I KDPMEDQDGLLG 
KELGPDASEVELTRNNELIAVGKGSSLKRIPVFGMEPRIRYNPLQGQKCIVQTTSWSQCS 
KTCGTGISTRVTNDNPECRLVKETRICEVRPCGQPVYSSLKKGKKCSKTKKSPEPVRFTY 
AGCL S VKK YRP KY CGS CVDGRC CT PQLTRT VKMRFRCEDGETFS KNVMMI QS CKCN YNC P 
HANEAAFPFYRLFNDIHKFRD 

Public and proprietary sequence databases were searched for protein sequences with 
homology to SEC1 using BLASTP software. In all BLAST alignments herein, the "E- value" 
or "Expect" value is a numeric indication of the probability that the aligned sequences could 

20 have achieved their similarity to the BLAST query sequence by chance alone, within the 

database that was searched. The Expect value (E) is a parameter that describes the number of 
hits one can "expect" to see just by chance when searching a database of a particular size. It 
decreases exponentially with the Score (S) that is assigned to a match between two sequences 
of a database of comparable complexity. Essentially, the E value describes the random 

25 background noise that exists for matches between sequences. 

The E value is used as a convenient way to create a significance threshold for reporting 
results. The default value used for blasting is typically set to 0.0001. In BLAST 2.0, the E 
value is also used instead of the P value (probability) to report the significance of matches. 
For example, an E value of one assigned to a hit can be interpreted as meaning that in a 

30 database of the current size one might expect to see one match with a similar score simply by 
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chance. An E value of zero means that one would not expect to see any matches with a similar 
score simply by chance. See, e.g., http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/. 
Occasionally, a string of X's or N's will result from a BLAST search. This is a result of 
automatic filtering of the query for low-complexity sequence that is performed to prevent 

5 artifactual hits. The filter substitutes any low-complexity sequence that it finds with the letter 
"N" in nucleotide sequence (e.g., "NNNNNNNNN") or the letter "X M in protein sequences 
(e.g., "XXX"). Low-complexity regions can result in high scores that reflect compositional 
bias rather than significant position-by-position alignment (Wootton and Federhen, Methods 
Enzymol 266:554-571, 1996). 

10 A BLAST analysis of SEC1 was run against the proprietary PatP GENESEQ Protein 

Patent database. The amino acid sequence of SEC1 has high homology to other proteins as 
shown in Table 1C. 



Table 1C. BLASTX results from PatP database for SEC1 






Smallest 






Sura 




High 


Probability 


Sequences producing High- scoring Segment Pairs: 


Score 


P(N) 


patp:AAB43987 Human cancer associated protein 


2107 


2.1e-219 


patp:AAW35957 Human monocyte mature differentiation factor 


2107 


6.6e-218 


patp:AAB90773 Human shear stress-response protein 


2107 


6.6e-218 


patp:AAW35730 Human cysteine rich protein 61 (Cyr61) 


2098 


5.9e-217 


patp:AAE05921 Human cysteine-rich protein (Cyr61) 


2098 


5.9e-217 



15 In a search of public sequence databases, it was found, for example, that the amino 

acid sequence of the protein of the invention was found to have 381 of 381 amino acid 
residues (100%) identical to the 381 amino acid CYR61 protein from Homo sapiens 
(NM_001554 protein, E=1.3e-93). 

SEC1 also has homology to the other proteins shown in the BLASTP data in Table ID. 

20 



Table ID. SEC1 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positives 
(%) 


Expect 


ori 14504613 Ire 
f|NP 001545.1 


cysteine-rich, 
angiogenic inducer, 61; 
cysteine-rich heparin- 
binding protein 61; 
cysteine-rich, 
anigogenic inducer, 61 
[Homo sapiens] 


381 


381/381 
(100) 


381/381 
(100) 


0.0 


1 

(NM_001554) 
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gi|l3638596|r 
ef|XP 001831. 


cyateine-rich, 
angiogenic inducer, 61 
[Homo sapiens] 


381 


379/381 
(99) 


380/381 
(99) 


0.0 


£i 

(XM 001831) 


gi|2791898|em 
b|CAA72167.l| 
(Y11307) 


CYR61 protein 
[Homo sapiens] 


381 


378/381 
(99) 


380/381 
(99) 


0.0 


ai 1 12584866 1 a 
b|AAG59863.l| 
AF307860 1 
(AF307860) 


CYR61 protein 
[Homo sapiens] 


JOl 


J / O/JOl 

(99) 


J 1 Zfl JOl 

(99) 




qi 16753594 |re 
f INP 034646.1 


cysteine rich protein 
61; insulin- like growth 
factor binding protein 
10; intermediate early 
gene [Mus musculus] 


379 


344/383 
(89) 


352/383 
(91) 


c-166 


1 

<NM_O10516) 



A sequence alignment is given in Table IE, with the SEC1 protein being shown on line 
1 in a Clustal W analysis comparing the protein of the invention with the related protein 
sequences shown in Table ID. 



Table IE. ClustalW 


1) SECl (SEQ ID NO: 2) 




2) gi 


4504613) (SEQ ID N0:41) 




3) gi 


13638596| {SEQ ID N0-.42) 




4) gi 


12584866| (SEQ ID N0:43) 




5) gi 


6753594] (SEQ ID N0:44) 




6) gi 


6753594 | (SEQ ID N0:45) 








10 20 30 40 50 
I | | | | | | | | | 


SECl 


MSSRIARALALWTLLHLTRLALSTCPAACKCPLEAPKCAPGVGLVRDGC 




gi 


4504613| 


MSSP.IARALALWTLIHLTRLALSTCPAACHCPLEAPKCAPGVGLVRDGC 




gi 


13638596| 


^SSRIARALALWTLLIILTRLALSTCrA/iCHCPLEAPKCAPGVGLVRDGC 




gi 


2791898 | 


V 1SS RI ARALALVVTLLHLTRLALSTC FAACHCFLEAPXCAPGVGLVRDGC 




gi 


12584866| 


viSSRIARALALWTLLHLTRLALSTCPAACHCFLEAPKCAPGVGLVRDGC 




gi 


6753594 | 


^SSl^RSLftfi^/TLLHLTRLALSTCPAACHCFLEAPKCAPGVGLVRDGC 






60 70 80 90 100 


SECl 


GCC1CVCAKQLNEDCSKTQPCD1ITKGLECNFGASSTALKGICRAQSEGRPC 




gi 


4504613| 


GCCKVCAKQLNEDCSKTQPCDHTKGLECWFGASSTALKGICRAQS3GRPC 




gi 


13638596| 


GCCPCVCAKQLNEDCSKTQPCDHTKGLECNFGASSTALKGICRAQS3GRPC 




gi 


2791898| 


GCCCTCAKQI.NEDCSKTQPCDHTKGLECMFGASSTALKGICRAQSEGRPC 




gi 


12584866 | 


GCCKVCAKQLNEDCS KTQPCDHTKG L.ECN FGASSTALKG ICRAQS EGRPC 




gi 


6753594] 


GCCKVCAKQLNEDCSKTQPCDHTKGLECNFGASSTALKGICRAQSEGRPC 






110 120 130 140 150 


SECl 


EYNSRIYQNGESFQPNCKHQCTCIDGAVGCIPLCPQELSLPNLGCPNPRL 




gi 


4504613] 


EYNSRI YQNGESFQPNCKHQCTCIDGAVGCIPLCPQELSLPNLGCPNPRL 




gi 


13638596) 


EYNSRIYQNGESFQPNCKHQCTCIDGAVGCI PLCPQELSLPNt.iGCPNPRL 




gi 


2791898| 


EYNSRIYQNGESFQPMCKHQCTCIDGAVGCIPLCPQELSLPNLGCPMPRL 




gi 


12584866 | 


EYNSRIYQNCESFQPNCKHQCTCIDGAVGCIPLCPQELSLPNLGCPNPRL 




gi 


6753594] 


EYNSRIYQNGESFQPNCKHQCTCIDGAVGCIPLCPQSLSLPNLGCPNPRL 




160 170 180 190 200 


SECl 


VKVTGQCCEEWVCDEDSIKDPMEDODGLLGKELGFDASEVELTRNNELJA 




gi 


4504613| 


VKV7GQCCEEWVCDEDSIKDPMEDQDGLLGKELGFDASEVELTRNNELIA 




gi 


13638596] 


VKVTGQCCEEWVCDSDSIKDPMEDQDGLLGKELGFDASEVSLTRNNELIA 




gi 


2791898| 


VKVTCQCCEEWVCDjiDSI KDPMBDQDGLLCKELGFDASEVELTRI^MELI A 
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gi | 12584866 | 
gi | 6753594 | 



SECl 

gi | 4504613 | 
gi|l3638S96| 
gi|2791898| 
gi |12584866| 
gi |6753594 | 



SECl 

gi |4504613| 
gi|l3638596| 
gi|2791898| 
gi (12584866 | 
gi [6753594 | 



yKVTGQCCESWVCDEDSIKDPMSDQDGLLG KELGF DASSVELTRMNELIA 
7 KV^GOC C FEW VCD ED 3 1 KrBi^nD^TT.LG^BWDASEVELTRHMELIA 



210 



220 



230 
..I .. 



240 

. - I . . 



250 



•/ckc ssl kpm pv fc me pr i g y w ? lqbgq kc i vqtts wsqc s k7cgtg i s 
vgkgsslkr|pvfgmzpri*yn?lqHgqkcivqttswsqcsktcgtgis 
vgkgsslkrlpvfgmeprilynplqHgqkcivqttswsqcsktcgtgis 
vgkgsslkrlfvfgmeprilynplqHgqkcivqttswsqcsktcgtgis 



VGKGSSIjKRLPVFGMEPRI LYWPLk 

Sg kgs s l krl p v fgSs pr^ L,gw p u' 



gqkcivottswsqcsktcgtgis 

G Q KC T VQTTS WS QCS KlCGTG T S 



260 



270 

..I.. 



280 



290 



300 



I. 



trvtndnpecrlvketricevrpcgqpvysslkkgkkcsktkkspepvrf 
trvtmdnpecrlvketricevrpcgqpvysslkkgkkc5ktkkspepvrf 
trvtndnpecklvketricevrpcgcpvysslkkgkkcsktkkspepvrf 
trvtndn pecrbv kf.tr i ce vk ?cgq p v y sslkkgkkc3kt kks pe pvrf 
trvtmdnpecrlvketricevrpcgcpvysslkkgkkcsktkkspepvrf 
trvtndnpecrlvketricevrpcgqpvysslkkgkkcsktkkspepvrf 



310 



320 



330 



340 



350 



SECl 



gi 
gi 
gi 
gi 



4504613 | 
13638596| 
2791898| 
12584866| 
6753594 1 




360 



370 



380 



SECl 



91 

gi 
gi 
gi 
gi 



4504613 | 
13638596| 
2791898 | 
12584866 | 
6753594 I 



miqsc kcmyn c p h ane aa f p f y r l fmd i h x frc 
miqsckcnyncphansaafpfyrlfndihxfrc 
miqsckcnyncpiianeaafpfyrlfndihxfrd 
miqsckcnyncphaneaafpfyrlfndihkfrd 
miosckcnyncphaneaafpiIyrlfndihxfrd 



MTQSCKCNYNCPF. 



LFNDIHXFRl 



DOMAIN ANALYSIS 

The presence of identifiable domains in SECl, as well as all other SECX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SECl as disclosed in Table IF, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. For Table IF 
and all successive DOMAIN sequence alignments, fully conserved single residues are 
indicated by the sign (|) and "strong" semi-conserved residues are indicated by the sign (+)• 
The "strong" group of conserved amino acid residues may be any one of the following groups 
of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW. 
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Table IF lists the domain description from DOMAIN analysis results against SEC1. 
This indicates that the SEC1 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table IF. Domain Analysis of SEC 1 

gnllPfam|pfam00007, Cys_knot, Cystine-knot domain. The family comprises 
glycoprotein hormones and the C-terminal domain of various extracellular proteins. 
CD-Length = 109 residues, 89.0% aligned 
Score = 51.6 bits (122), Expect = 8e-08 

SEC 1: 293 PEPVRFTYAGCLS VKKYRPKYC- GSCVD GRCCTPQLTRTVKMRFRC 337 

+ GC S K C G C CC P +T K+ C 

Sbjct : 12 NVTISVEKEGCTSCKTVNTTrCAGYCYTKDPVYKDGRSLLIQCVCCYPDVTYETKVLPGC 71 

SEC 1; 338 E DG ET ?S KNVMM I QSC KCNYNCPHANE AAFPFYRLFND 375 

G +K + SC C C N + 
Sbjct: 72 PPGVDPTKTYPVAIiSCHCG- KCNTDNTDCTRLSLQPDS 108 (SEQ ID NO: 299) 

CYR61 is a secreted, cysteine-rich, heparin-binding protein encoded by a growth 
factor-inducible immediate-early gene. Acting as an extracellular matrix-associated signaling 
molecule, CYR61 is an angiogenic inducer that promotes the adhesion of endothelial cells 
through interaction with integrins and augments growth factor-induced DNA synthesis in the 
same cell type {see, Expression of cyr61, a growth factor-inducible immediate-early gene. 
O'Brien TP, et al. 9 Mol Cell Biol. 1990 Jul;10(7):3569-77, incorporated by reference). CYR61 
stimulates directed migration of human microvascular endothelial cells in culture through the 
alpha(V)beta(3)-dependent pathway and induces neovascularization of the surrounding tissues. 
Modulation of CYR61 provides for methods of treating disorders of angiogenesis. For 
example, specific anti-CYR61 antibodies are useful to block both the chemo tactic and 
angiogenic activities of CYR61, and provide a method for detection of the CYR61 polypeptide 
in disease states, for example, in the detection and treatment of tumorigenesis. Upregulation 
or expression of CYR61 is useful to promote neovascularization, for example, to promote 
wound healing or in transplant grafts. 

Through a proprietary technology designed to identify transcripts of all expressed 

genes, a cDNA designated CG55688-01 was isolated. In vitro, the recombinant protein was 

systematically tested in a number of endothelial cell assays and found to induce a critical 

process involved in the angiogenic cascade. First, CG55688-01 did not inhibit VEGF^FGF- 

mediated proliferation or by itself induce endothelial proliferation. However, CG55688-01 

significantly enhanced endothelial cell migration through enhanced matrix adhesion. These 

findings reveal a function for CG55688-01 as playing a role in a key process of angiogenesis. 

13 
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The molecule is a target for small molecules or antibodies as a cancer therapeutic or other 
diseases, such as psoriasis, for example, where inflammation is enhanced by increased 
vascularization. Alternatively, CG55688 is a therapeutic useful in wound healing, stroke or 
cardiovascular diseases. 

5 

Expression Purification and Biochemical Characterization of Recombinant SEC1 

The CG5 5688-01 nucleic acid sequence disclosed as SEQ ID NO 1 was cloned into the 
pCEP4 vector (Invitrogen, Carlsbad, CA) and was transfected into HEK293T cells using 
Lipofectamine Plus reagent according to manufacturer's instructions (Life Technologies Inc., 

10 Rockville, MD). The cell pellet and supernatant were harvested 72 h after transfection and 
examined for protein expression by Western blot analysis with an anti-V5 monoclonal 
antibody. After initial confirmation of expression, large-scale transfections were carried out in 
150-cm 2 petri dishes using Lipofectamine Plus reagent. The conditioned medium was 
collected from the transfected cells after 72 h, pooled and loaded onto a Ni 2+ affinity column 

15 according to manufacturer's instructions (Qiagen, Valencia, CA). The column was washed 
with 10 column volumes of PBS, pH 7.4 containing 500 mM NaCl. Non-specifically bound 
proteins were washed with above buffer containing 5 mM imidazole. The bound proteins 
were eluted with PBS, pH 7.4 containing 500 mM imidzaole. Peak fractions from the 500 
mM imidazole peak were pooled and dialyzed overnight in PBS, pH 7.4. The protein was 

20 further purified by a second round of purification over a Ni 2+ affinity column and dialyzed 
against PBS, pH 7.4. The concentration of protein was measured by the Bradford reagent 
(Bio-Rad, Hercules, CA). Protein purity was assessed by Coomassie Brilliant Blue staining 
after analysis by SDS-PAGE on a 4 -15% Tris/glycine gradient gel. Purified CG55688-01 
was also transferred to PVDF membrane and subsequently processed for 15 cycles of N- 

25 terminal sequence analysis. In addition, the purified protein was tested for endotoxin using 
the Gel clot method (Cape Cod Associates, CapeCod, MA) and found to have <10 EU/mg of 
protein. Subsequently, the purified protein was used in all in vitro angiogenesis assays. 

Endothelial Cell BrdU Incorporation Assay 
30 Purified CG55688-01 was tested for its ability to induce or inhibit the proliferation of 

endothelial cells using a BrdU incorporation assay. Proliferative activity is measured by 
treatment of serum-starved cultured cells with a given agent and measurement of BrdU 
incorporation during DNA synthesis. The proliferative and antiproliferative effect of 
CG55688-01 was assessed using HUVEC and HMVEC-d. Cells were seeded into wells at 
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. 4xl0 4 cells/well, were synchronized by serum starvation overnight in minimal medium (0.5% 
FBS) and stimulated with VEGF and bFGF at 10 ng/ml in the presence of 1% FBS. Different 
concentrations of purified protein were added along with VEGF, and incubated for 18 hours. 
BrdU was then added, a 4-hour incubation allowed, and ELISA was performed. The cells 
5 were plated in 96-well flat bottom plates pre-coated with Attachment Factor (Cascade 

Biologies, Portland, OR) at 3 xlO 4 cells/well in 100 ^1 of Medium 200 (Cascade Biologies, 
Portland, OR) containing 0.5 % FBS. After 24 hours of starvation at 37°C, the cells were 
washed twice with serum-free medium, and then fed with fresh medium containing 1% FBS 
with VEGF l6 5 and bFGF (10 ng/ml) (R&D Systems, Minneapolis, MN) with and without 
10 CG55688-01 protein. The cells were pulsed with BrdU for 4 hours before harvest. The BrdU 
assay was performed according to the manufacturer's specification (Roche Molecular 
Biochemicals, Indianapolis, IN). 

Migration assay 

15 To determine the ability of recombinant CG55688-01 to block migration of HUVEC 

and HMVEC-d towards VEGFi 65 , 24-well transwell (BD Biosciences, Bedford, MA) 
migration chambers having an 8 jam pore size were used. The transwells were coated with 10 
jig/ml of Type I collagen (BD Biosciences, Bedford, MA) from rat tail for 1 h at 37 °C. After 
washing with PBS, the wells were seeded with HUVEC suspended at 2 xlO 7 cells/ml in 

20 Medium 200 containing 1% BSA (Sigma Chemicals, St Louis, MO). The lower chambers 
(600 (Al) were filled with Medium 200 containing 1% FBS supplemented with 10 ng/ml of 
recombinant VEGFi 6 s. The upper chamber was seeded with 4 xlO 4 cells/well in 200 jal 
containing different concentrations of CG55688-01. Cells were allowed to migrate for 4 h at 
37 °C. Following incubation, cells on the upper surface of the membrane (non-migrated 

25 cells) were scraped with a cotton swab. Cells on the lower side of the membrane (migrated 
cells) were stained with 0.2 % Crystal Violet dye (Fisher Scientific, Springfield, NJ) in 70 % 
ethanol for 30 min. The cells were then destained in PBS, pH 7.4 and the membrane was left 
to air dry at room temperature. The number of cells that had migrated was counted using a 
Zeiss Axiovert 100 inverted microscope at three independent areas and the mean number of 

30 migrated cells was calculated. RGD control peptide (Life Technologies Inc., Rockville, MD) 
was used as a positive control for each experiment. The number of cells migrating in the 
presence or absence of CG55688-01 was counted in three independent fields. The number of 
cells migrated in the presence of 1 % FBS with VEGF (10 ng/ml) was considered as 

15 
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maximum migration and the percentage of inhibition was calculated. The results demonstrate 
that CG55688-01 specifically affects migration of large and small vessel endothelial cells. 

Endothelial cell adhesion assay 
5 Untreated 96-well flat bottom tissue culture plates (Fisher Scientific, Springfield, NJ) 

were used in the cell adhesion assay. The plates were coated with 10 ng/ml of different 
extracellular matrix (ECM) proteins (Type I collagen, Type IV collagen, fibronectin, 
vitronectin, laminin and Matrigel) overnight at 4 °C. The remaining protein binding sites were 
blocked with 1 % BSA in PBS, pH 7.4 for 2 h at 37 °C. HUVEC were grown to subconfluence 

10 (70-80%) in Medium 200. The cells were labeled with Calcein-AM fluorophore (Molecular 
Probes, Eugene, OR) as described by the manufacturer. The cells were trypsinized, washed 
and resuspended at 1.5 x 10 5 cells/ml in serum-free medium containing 1% BSA. The cells 
were then mixed with different concentrations of CG55688-01 or the absence of CG55688-01 
in 100-jil volumes containing 2xl0 4 cells/treatment for 15 min at room temperature. After 

15 incubation, the cell suspension was then added to each well and the plates were incubated at 
37 °C for 45 min in 5% CO2. At the end of the incubation period, unattached cells were 
removed by washing 3 times with serum-free medium, and attached cells were counted using a 
Cytofluor 4000 flurometer (PE Applied Biosystems, Foster City, CA). The number of 
attached cells was represented as percentage of endothelial cell adhesion. Typically, greater 

20 than 90 % of cells were labeled with Calcein AM fluorescence dye. In the presence of 

different concentrations of CG55688-01, there was a dose-enhancement of cell adhesion to 
ECM-coated plates indicating that CG55688-01 enhances endothelial cell adhesion to different 
ECM proteins, with the most pronounced effect observed on fibronectin and vitronectin. 
The disclosed SEC1 comprises several domains, such as the following InterPro 

25 Domains: cystine-knot domain, C-terminal cystine knot-like domain (CTCK), von Willebrand 
factor (vWF) type C domain, and Insulin growth factor-binding protein homologues. The 
homologies shown in the tables, and disclosed above indicates that the SEC1 sequences of the 
invention have properties similar to those of other proteins known to contain this/these 
domain(s) as well as properties similar to the properties of these domains. 

30 The CYR61 disclosed herein as SEC1 is expressed in at least the following tissues: 

apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 
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frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and III, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate y putamen, serum, skeletal muscle, small intestine, 
5 smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC1 is provided in Example 2. 

10 The nucleic acids and proteins of SEC 1 are useful in potential therapeutic applications 

implicated in various pathological disorders described above. The SEC1 nucleic acid 
encoding the CYR61-like protein of the invention, or fragments thereof, is useful in diagnostic 
applications, wherein the presence or amount of the nucleic acid or the protein is assessed. 
These materials are further useful in the generation of antibodies that bind immunospecifically 

15 to the substances of the invention for use in therapeutic or diagnostic methods. These 

antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-SECX Antibodies" section below. The 
disclosed SEC1 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, for example, a contemplated SEC1 epitope comprises from 

20 about amino acids 60 to about 80. In another embodiment, for example, a SEC1 epitope 

comprises from about amino acids 85 to about 130. In further embodiments, for example, a 
SEC1 epitope comprises from about 131 to about 205, and from about 207 to about 381. 



SEC2 

25 The disclosed SEC2 (alternatively referred to herein as CG54933-01) includes the 

2114 nucleotide sequence (SEQ ID NO:3) shown in Table 2 A. A SEC2 ORF begins with a 
Kozak consensus ATG initiation codon at nucleotides 100-102 and ends with a TGA codon at 
nucleotides 1984-1986. Putative untranslated regions upstream from the initiation codon and 
downstream from the termination codon are underlined in Table 2A, and the start and stop 

30 codons are in bold letters. 



Table 2A. SEC2 Nucleotide Sequence (SEQ ID NO:3) 

AGGAATTCCGOTGGCCGGCCACTCCCGTCTGCTGTGACGCGCGGACAGAGAGCTACCGGT 
GGACCCACGGTGCCTCCCTCCCTGGGATCTACACAGACCATGGCCTTGCAACGGCTCGAC 
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CCCTGTTGGTCCTGTGGGGACCGCCCTGGCAGCCTCCTGTTCCTGCTCTTCAGCCTCGGA 
TGGGTGCATCCCGCGAGGACCCTGGCTGGAGAGACAGGGACGGAGTCTGCCCCCCTGGGG 
GGAGTCCTGACAACCCCCCATAACATTTCCAGCCTCTCCCCTCGCCAACTCCTTGGCTTC 
CCGTGTGCGGAGGTGTCCGGCCTGAGCACGGAGCGTGTCCGGGAGCTGGCTGTGGCCTTG 
GCACAGAAGAATGTCAAGCTCTCAACAGAGCAGCTGCGCTGTCTGGCTCACCGGCTCTCT 
GAGCCCCCCGAGGACCTGGACGCCCTCCCATTGGACCTGCTGCTATTCCTCAACCCAGAT 
GCGTTCTCGGGGCCCCAGGCCTGCACCCGTTTCTTCTCCCGCATCACGAAGGCCAATGTG 
GACCTGCTCCCGAGGGGGGCTCCCGAGCGACAGCGGCTGCTGCCTGCGGCTCTGGCCTGC 
TGGGGTGTGCGGGGGTCTCTGCTGAGCGAGGCTGATGTGCGGGCTCTGGGAGGCCTGGCT 
TGCGACCTGCCIX3GGCGCTTTGTGGCCGAGTCGGCCGAAGTGCTGCTACCCCGGCTGGTG 
AGCTGCCCGGGACCC CTGGACCAGGACCAGCAGGAGGCAGCCAGGGCGG CTCTGCAGGGC 
GGGGGACCCCCCTACGGCCXICCCGTCGACATGGTCTGTCTCCACGATGGACXSCTCTGCGG 
GGCCTGCTGCCCGTGCTGGGCCAGC CCATCAT CCGCAGCAT CCCGCAGGGCATCGTGGCC 
GCGTGGCGGCAACGCTCCTCTCGGGACCCATCCTGGCGGCAGCCTGAACGGACCATCCTC 
CGGCCGCGGTTCCGGCGGGAAGTGGAGAAGACAGCCTGTCCTTCAGGCAAGAAGGCCCGC 
G AGAT AGAC GAGAG C CT C ATCTT CT ACAAG AAGTGGG AG CTGG AAGC CTGCG TGG ATGC G 
GCCCTGCTGGCCAC CCAGATGGACCGCX3TGAACGCCAT CCCCTTC ACCTACGAGCAGCTG 
GACGTCCTAAAGCATAAACTGGATGAGCTCTACCCACAAGGTTACCCCGAGTCTGTGATC 
CAGCACCTGGGCTACCTCTTCCTCAAGATGAGCCCTGAGGACATTCGCAAGTGGAATGTG 
ACGTCCCTGGAGACCCTGAAGGCTTTGCTTGAAGTCGACAAAGGGCACGAAATGAGTCCT 
CAGGCTCCTCGGCGGCCCCTCCCACAGGTGGCCACCCTGATCGACCGCTTTGTGAAGGGA 
AGGGGCCAGCTAGACAAAGACACCCTAGACACCCTGACCGCCTTCTACCCTGGGTACCTG 
TGCTCCCTCAGCCCCGAGGAGCTGAGCTCCGTGCCCCCCAGCAGCATCTGGGCGGTCAGG 
CCCCAGGACCTGGACACGTGTGACCCAAGGCAGCTGGACGTC CTCTATC CCAAGGCCCG C 
CTTGCTTTCCAGAAC ATGAACGGGTCCGAATACTTCGTGAAGAT C CAGT CCTTCCTGGGT 
GGGGCCCCCACGGAGGATTTGAAGGCGCTCAGTCAGCAGAATGTGAGCATGGACTTGGCC 
ACGTTCATGAAGCTGCGGACGGATGCGGTGCTGCCGTTGACTGTGGCTGAGGTGCAGAAA 
CTTCTGGGACCCCACGTGGAGGGCCTGAAGGCGGAGGAGCGGC AC CG CC CGGTGCGGGAC 
TGGATCCTACGGCAGCGGCAGGACGACCTGGACACGCTGGGGCTGGGGCTACAGGGCGGC 
ATCCCCAACGGCTACCTGGTCCTAGACCTCAGCGTGCAAGAGACCCTCTCGGGGACGCCC 
TGCCTCCTAGGACCTGGACCTGTTCTCACCGTCCTGGCACTGCTCCTAGCCTCCACCCTG 
GCCTGA GGGCCCCACTCCCTTGCTGGCCCCAGCCCTGCTGGGGATCCCCGCCTGGCCAGG 
AGCAGGCACGGGTGAT CCCCGTTCC ACCCCAAGAGAACTCG CGCT CAGTAAACGGGAACA 
TGCCCCCTGCAGAC 



The SEC2 polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 is 628 amino acids 
in length and is presented using the one-letter amino acid code in Table 2B. The Psort profile 
for SEC2 predicts that this sequence has a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.9190. In alternative embodiments, a SEC2 
polypeptide is located to lysosomes with a certainty of 0.3000, to the endoplasmic reticulum 
(membrane) with a certainty of 0.1000, or to the nucleus with a certainty of 0.1800. The 
Signal P predicts a likely cleavage site for a SEC2 peptide is between positions 34 and 35, i.e., 
at the dash in the sequence ART-LA. 



Table 2B. SEC2 protein sequence (SEQ ID NO:4) 



MALQRLDPCWSCGDRPGSLLFLLFSLGWVHPARTLAGETGTESAPLGGVLTTPHNISSLS 
PRQLLGFPCAEVSGLSTERVRELAVALAQKNVKLSTEQLRCLAHRLSEPPEDLDALPLDL 
LLFLNPD AFSG PQ AC TRFFSR I T KANVD LL PRGAP E RQ RLL P AALACWG VRGS LL S E AD V 
RALGGLACDLPGRFVAESAEVLLPRLVSCPGPLDQDQQEAARAALQGGGPPYGPPSTWSV 
STMDALRGLLPVLGQPIIRSIPQGIVAAWRQRSSRDPSWRQPERTILRPRFRREVEKTAC 
PSGKKAREIDESLI FYKKWBLEACVDAALLATQMDRVNAI PFTYEQLDVLKHKLDELYPQ 
GYPESVIQHLGYLFLKMSPEDIRKWNVTSLETLKALLEVDKGHEMSPQAPRRPLPQVATL 
IDRFVKGRGQLDKDTIjDTLTAFY PG YLCS LS PEELS SVP PS S I WAVRPQDLDTCD PRQLD 
VLYPKARLAF^NIWGSEYFVKIQSFLGGAPTEDLKALSQQNVSMDlATFMKLRTDAVIiPL 
TVAEVQKLLGPHVEGLKAEERHRPVRDWI LRQRQDDLDTLGLGLQGGI PNG Y LVLDLSVQ 
ETLSGT PCLLGPG P VLTVLALLLAS TLA 
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A BLAST analysis of SEC2 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC2 had high 
homology to other proteins as shown in Table 2C. 

5 



Table 2C. BLASTX results from PatP database for SEC2 








Smallest 








Sum 






High 


Probability 


Sequences producing High- scoring Segment 


Pairs : 


Score 


P(N) 


patp:AAW26674 Human CAK1 antigen (mesothelin) 


3261 


0.0 


patp:AAR53992 Megakaryoctye potentiator 




3047 


1.8e-317 


patp:AAB08544 Mesothelin related antigen 


(MRA) 


1538 


1.3e-157 


patp :AAB08547 Soluble mesothelin related 


(SMR) 


1538 


1.3e-157 


patp: AAB08543 Mesothelin related antigen 


(MRA) 


1522 


6.5e-156 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC2 protein of the present invention was found to have 614 of 614 
amino acid residues (100%) identical to the 628 amino acid NM-013404 protein from Homo 
10 sapiens. SEC2 also has homology to the other proteins shown in the BLASTP data in Table 
2D. 



Table 2D. SEC2 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


Expect 


qi 17108356 |re 
f |NP 037536.1 
1 

(NMJU3404) 


mesothelin isoform 2 
precursor; mesothelin 
isoform 1 precursor; 

megakaryocyte 
potentiating factor 

[Homo sapiens] 


628 


614/614 
(100) 


614/614 
(100) 


0.0 


mb 
1 


13751645|e 
CAC37289.1 
(AL031258) 


C335H7.1 (mesothelin) 
[Homo sapiens] 


630 


590/605 
(97) 


594/605 
(97) 


0.0 


qi|5031917|re 
f |NP 005814.1 

1 

(NM_005823) 


megakaryocyte 
potentiating factor 
precursor; mesothelin 
isoform 1 precursor; 

megakaryocyte 
potentiating factor 

[Homo sapiens] 


622 


583/605 
(96) 


585/605 
(96) 


0.0 


qi|l4336721|q 
b|AAK61253.l| 
AE006464 21 
(AS006464) 


pre -pro- mega karycyte 
potentiating factor 
precursor [Homo sapiens] 


622 


582/605 
(96) 


586/605 
(96) 


0.0 


gi|l4424505|g 
b|AAH09272.l| 
AAH09272 
(BC009272) 


Unknown (protein for 
MGC: 10273) 
[Homo sapiens] 


622 


581/605 
(96) 


585/605 
(96) 


0.0 
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This BLASTP data is displayed graphically in the ClustalW in Table 2E. A multiple 
sequence alignment is given in Table 2E, with the SEC2 protein being shown on line 1 , in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 2D. 



Table 2E. ClustalW Alignment of S£C2 



1) SEC2 (SEQ ID NO: 4) 



2) 
3) 
4) 
5) 
6) 



9i 
Si 
gi 
gi 
gi 



7108356| 
13751645 | 
5031917| 
14336721) 
14424505 | 



(SEQ ID NO:46) 

(SEQ ID NO:47) 

(SEQ ID NO:48) 

(SEQ ID NO:49) 

(SEQ ID NO: 50) 



SEC2 

gi 
gi 
gi 
gi 
gi 



7108356| 
13751645 | 
5031917 | 
14336721] 
14424505| 



SEC2 


gi 


7108356] 


gi 


13751645 


gi 


5031917] 


gi 


14336721 


gi 


14424505 



SEC2 

gi | 7108356 | 
gi|l3751645| 
gi | 5031917 | 
gi|l433672l| 
gi 1 14424505 j 



SEC2 

gi | 7108356 | 
gi|l3751645| 
gi|5031917| 
gi|l433672l| 
gi j 14424505 | 



SEC2 

gi|7108356| 
gi|l37S1645| 
gi|5031917| 
gi|1433672l| 
gi | 14424505 | 




60 



70 



80 



90 



100 



l_. 



VLTOP^ISSLSPRQLLGFPCAEVSGLSTERVRELAVALAQlttJVKLSTEQ 

V LAN P P N I SS LS P K.QLLG F PCAEVSGLST ERVRELAVALAQKNVKLSTEQ 
VLANPPNISSLSPROLLGFPCAEVSGIjSTRRVKELAVALAQKNVKLSTEQ 
V LAN P P N I S S LS PRQ L LG F P CAEVSG LSTERVRE LAVALAQ KNVKLST EQ t 
VLANPPNISSLSPRQLLGFPCAEVSGLSTERVRELAVALAQKWVKLSTEQ. 



110 



120 



130 



140 



150 



I 



I.RCLAHRLSEPPKIJl.UALPLDLLLFLNPDAFSGPQACTRFFSRITKANVD 
LRCLAHRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTRFFSRIT XANVD 
LRCL/^HRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTRFFSRITKANVD 
LRCLAHRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTRFFSRITXANVD 
LRCLAKRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTRFFSRITKANVD 
LRCLAKRLSEPPEDLDALPLDLLLFLNPDAFSGPQACTRFFSRITXANVD 



160 



170 
■■|....| 



180 



190 

- I I - 



200 
I 



llp rgaperqr llp aalacwgvri 
llprgaperqrllpaalacwcvr: 
llp rg a pe rqr ll p aal ac wg v 3! 
llprgaperorllpaalacwgvr; 
llp rg a psror ll p aal acwg v rj 

LLPRGAPERQRLLPAAI ,ACWGVR( 



3S LLS E AD VRALGG L ACDL PGR FVAE S 
3S L LS E AD VRALGG LACD L PG R F VAE S 
5SL LS E AD VRALGG LACD L PG R FVAE S 
5S LL S E AD VRA LGG LACD L PG R FVAE S 
3SL LS E AD VRALGG LACD L PG R FVAE S 
5S LLS E AD VRALGG LACD LPGRFVAES 



210 



220 



230 



240 



250 

■A 



AEVLLPRLVSCPGPLDQDQQEAARAALQGGGPPYGPPSTWSVSTMDALRG 
AEVLLPRLVSCPGPLDQDQQEAARAALQGGGPPYGPPSTWSVSTMDALRG 
AEVLLPRLVSCPGPLDQDQQEAARAALQGGGPPYGPPSTWSVSTMDALRG 
AEVLLPRLVSCPGPLDQDQQEAARAALQGGGPPYGPPSTWSVSTMDALRG 
AEVLLPRLVSCPGPLDQDQQEAARAALQGGGPPYGPPSTWSVSTMDALRG 
AEVLLPRLVSCPGPLDQDQQEA.ARAALQGGGPPYGPPSTWSVSTMDALRG 



260 



270 

20 



280 



290 



300 
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SEC2 

gi | 7108356 | 
gi j 13751645 | 
gi j 5031917 | 
gi |14336721| 
gi|l4424505| 



SEC2 



gi 
gi 
gi 
gi 
gi 



7108356| 

13751645| 

5031917| 

14336721] 

14424505| 



SEC2 

gi|7108356| 
gi 1 13751645 | 
gi | 5031917 | 
gi | 14336721 | 
gi j 14424505 | 



LLPV LGQ PURS I PQGI VAAW RQRSS P.DPSWRQPERTILRP RFRREVE KT 
LLPV LGQ PIIRSIPQGI VAAW RQRSS RD PSWRQPE RT ILRPRF RREVE KT 
LLPVLGQPIIRSIPQGIVAAWRQRSSRDPSWRQPERTILRPRFRREVEKT 
LLPVLGQPI IRS Z PQGIVAAWRQRSSRDPSWRQPERTI LRPRFRREVEKT 
LLPVLGQPIIRSIPQGIVAAWRQRSSRDPSWRQPERTILRPRFRRIVEKT 
I -LPVLGQPI JKST PUG ! VAAW RQRSS RDPSWROFERT I LRPRFRREVEKT 



310 



320 



330 



I 



I 



I 



340 
..I.. 



I 



350 
■-I 



ac ps gkkare idesli fy kkw e le acvd aallatqmdr vna i p ft v eqld 
ac ps g k kar eidesli fykkwe le ac vd aa l l atqmdrvn a ipfty eqld 
psg k kar e1deslifyk kwe le acvd aallatqmdr vna i p ft y eqld 
ac ps g x k ar e t d f s l 1 f y k k w k l e ac vd aa l l at qm d r v n a i p ft y eq ld 
acpsgkkareidesli fykkweleacvdaallatqmdrvnai pftyeqld 
acpsgkkaSeideslifykkweleacvdaallatqmdrvnaipftyeqld 



360 



370 



I 



I 



360 



390 



400 

iJ. 



LKHKLDELYPQGYPESVIOHLGYLFLKMSPEDIRKWNVTSLETL'KALLE 
VLKKKLDELYPQGYPESVIQHLGYLFLKMSPEDIRKWNVTSLETLKALLE 
VLKHKLDELYPQGYPESVIQHLGYLFLi"CMSPEDI RKWNVTSliKTLKALLE 
VLKKKLDELYPQGYPESVIQHLGYLFLKMSPEDI RKWNVTSLETLXALLE 
VLI<HKLDELYPQGYPESVIQHLGYLFLKMSPEDI RKWNVTSLETLXALLE 
VLKHKLDELYPQGYPESVIQHLGYLFLICMSPEDI RKWNVTSLETLXALLE 




410 
L .|....|. 
PQAPRRPL 
PQAPRRPL 
PQAPRRPL 



420 
.. I . . 



430 



I. 



I 



440 



450 



PQVATLIDRFVKGRGQLDKDTLDTLTAFYP3YLC 
PQVATL I DP F V KG RGQLD KDTLDTLTAFY P 3Y LC 
PQVATL I DR F V KC RGQLD KDT LDT LT A F Y P G Y L C 
PQV AT L I DR F V KG RGQLD KDTLDT LTAF Y P G Y L C 
PQVAT1IDRFVKGRGQLDKDTLDTLTAFYPGYLC 
PQVATL I DR FV KGRGOLD KDTLDTLTAFY PGYLC 



SEC2 

gi | 7108356 | 
gi|l3751645| 
gi | 5031917 | 
gi | 14336721 | 
gi|l4424505| 



SEC2 

gi | 7108356 | 
gi|13751645| 
gi |5031917| 
gi|1433672l| 
gi!l4424505| 



SEC2 



gi 
gi 
gi 
gi 
gi 



7108356| 

13751645] 

5031917| 

14336721) 

14424505 



SEC2 

gi|7108356| 
gi|l3751645| 
gi | 5031917 | 
gi j 14336721 | 
gi 1 14424505 | 



460 

..I.. 



470 



I 



I 



480 



I 



490 
.. I 



500 



I 



3LSPEELSSVPPSSIWAVRPQDLDTCDPRQLDVLYPKARLAFQNMNGSEY 
SLSPEELSSVPPSSIWAVRPQDLDTCDPRQLDVLYPKARLAFQWMNGSEY 
SLSPEELSSVPPSSIWAVRPQDLDTCDPRQLDVLYPKARLAFQNMNGSEY 
SLSPEE LSS V P PS S I WAVR PQD LDTCD PRQLDV L Y PKAR LA FQNMNGS E Y 
SLSPEELSSVPPSS I WAVRPQDLDTCDPRQLDVLY PKARLAFQNMNGSEY 
SLSPEELSSVPPSSI WAVR PQD LDTCD P RQ LD V LY P KARL A FQNMNGS E Y 



I 



510 



I 



520 



530 



I. 



I 



540 
..I.. 



550 



I 



FVKIOSFLGGAPTEDLKALSQQNVSMDLATFMKLRTDAVLPLTVAEVQKL 
FVKIQSFLGGAPTEDLKALSQQNVSKDLATFMKLRTDAVLPLTVAEVCKL 
FVKJQSFLGGAPTEDLKALSQQNVSMDLATFMKLRTDAVLPLTVAEVCKL 
FVKIQSFLGGAPTEDLKALSQQNVSMDLATFMKLRTDAVLPLTVAEVQKL 
FVKIQSFLGGAPTEDLKJ\LSQQNVSMDLATFMKLRTDAVLPLTVAEVQKL 
FVKIQSFLGGAPTSDLKALSQQNVSMDLATFMKLRTDAVLPLTVAEVQKL 



560 
. . I . . 



570 
. . I . . 



I . 



580 
..I.. 



590 
..I.. 



600 
..I 



LG P H VEG LKAE F. R H R PVR DW L LRQRQ I ) D L DTLG LG LQGG I PNG Y L V LC LS 
LGPHVEGLKAEERHRPVRDWILRQRC'DDLDTLGLGLQGGI PNGYLVLELS 
LGPHVECLKAEERHRPVRDWILRQRQDDLDTLGLGLQGGIPNGYLVLELS 
LGPHVEGL KAE E RH R P VR DW I LRQRQDD LDT LG LG LQGG I PNG Y L VLC LS 
LGPHVSGLKAEERHRPVRDW I LRQRQDDLDTLGLGLQGGI PNGYLVLELS 
LG PH V EG L KA E E RH R PV RDW I LRORODD LDT LGLG LQGG I PNGYLVLELS 



I 



610 



620 



630 

L 



yjQEgLSGTPCLLGPGPVLTVLALLLASTL. 
&Q L S GT P C LLG ?G PV LT V L ALLL AS T LA 
SQEALSGTPCLLGPGPVLTVLALLLASTLA 
?jOEALSGTPCLLG?GPVLTVLALLLASTLA 
ffO£AL5GTPCLLG?GPVLTVl..ALLLASTLA 
E A LS GT PC L LG ?G P V LT V L ALLL AST LA 
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Mesothelin, a cell-surface differentiation antigen, is a 40-kD GPI-linked , 
(glycosylphosphatidylinositol) cell-surface glycoprotein, that is present on the surface of 
normal mesothelium and is overexpressed in many patients with cancer and malignant 
5 mesotheliomas. For example, mesothelin is a marker for pancreatic adenocarcinoma, ovarian 
cancer, pancreatic cancer, lung cancer, squamous cell carcinoma, and numerous other 
neoplastic cellular transformations as identified by gene expression analysis. Mesothelin 
overexpression in cancers has potential diagnostic, imaging, and therapeutic implications. 
Mesothelin is a antigen that is expressed in a highly tissue-specific manner. High level 

10 expression of the protein is seen in the mesothelium, and the tissue forming the pleural, 
pericardial, and peritoneal membranes. The gene contains an 1884-bp open reading frame 
encoded by 15 exons occupying 8 kb of human chromosome 16. An 1850-bp region of 
genomic DNA at the 5* end of the gene encompassing the proposed transcriptional start site 
was also cloned. This region lacks a TATA box and other regulatory elements such as SP1 

15 sites, which are commonly found in promoters. Transient transfection analyses demonstrated 
that mesothelium-specific control elements are present within the 1.85-kb region. Minimal 
constitutive promoter elements were localized to a 317-bp region. Tissue-specific enhancer 
elements upstream of the minimal promoter were found to activate transcription from the 
homologous and a heterologous promoter in a position- and orientation-independent manner. 

20 The SEC2 disclosed in this invention is expressed in at least the following tissues: 

apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 

25 frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and HI, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 

30 the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC2 is provided in Example 2. 
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The nucleic acids and proteins of SEC2 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC2 
nucleic acid encoding the mesothelin-like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
5 or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 

10 below. The disclosed SEC2 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC2 epitope 
comprises from about amino acids 5 to about 105. In another embodiment, for example, a 
SEC2 epitope comprises from about amino acids 120 to about 180. In further embodiments, 
for example, a SEC2 epitope comprises from about 210 to about 230, from about 260 to about 

15 310, from about 320 to about 420, from about 450 to about 520, and about 550 to about 600. 



SEC3 

The disclosed SEC3 (alternatively referred to herein as CG56015-01) includes the 852 
nucleotide sequence (SEQ ID NO:5) shown in Table 3A. A SEC3 ORF begins with a Kozak 
20 consensus ATG initiation codon at nucleotides 131-133 and ends with a TGT codon at 

nucleotides 471-473. A putative untranslated region upstream from the initiation codon is 
underlined in Table 3 A, and the start and stop codons are in bold letters. 



Table 3A. SEC3 Nucleotide Sequence (SEQ ID NO:5) 



CTTCCTAGCTCCTCTCCTCCAGGGCCAGACTGAGCCCAGGTTGATTTCAQGCGGACACCA 
ATAGACTCCACAGCAGCTCCAGGAGCCCAGACACCGGCGGCCAGAAGCAAGGCTAGGAGC 
TGCTGCAGCCATG TCGGCCCTCAGCCTCCTCATTCTGGGCCTGCTCACGGCAGTGCCACC 
TGCCAGCTGTCAGCAAGGCCTGGGGAACCTTCAGCCCTGGATGCAGGGCCTTATCGCGGT 
GGCCGTGTTCCTGGTCCTCGTTGCAATCGCCTTTGCAGTCAACCACTTCTGGTGCCAGGA 
GGAGCCGGAGCCTGCACACATGATCCTGACCGTCGGAAACAAGGCAGATGGAGTCCTGGT 
GGGAACAGATGGAAGGTACTCTTCGATGGCGGCCAGTTTCAGGTCCAGTGAGCATGAGAA 
TGCCT ATGAGAATGTGC CCGAGGAGGAAGG CAAGGTCCGCAGCACCCCGATGTAACCTTC 
TCTGTGGCTCCAACCCCAAGACTCCCAGGCACATGGGATGGATGTCCAGTGCTACCACCC 
AAGCCCCCTCCTTCTTTGTGTGGAATCTGCAATAGTGGGCTGACTCCCTCCAGCCCCATG 
CCGGCCCTACCCGCCCTTGAAGTATAGCCAGCCAAGGTTGGAGCTCAGACCGTGTCTAGG 
TTGGGGCTCGGCTGTGGCCCTGGGGTCTCCTGCTCAGCTCAGAAGAGCCTTCTGGAGAGG 
ACAGTCAGCTGAGCACCTCCCATCCTGCTCACACGTCCTTCCCCATAACTATGGAAATGG 
CCCTAATTTCTGTGAAATAAAGACTTTTTGTATTTCTGGGGCTGAGGCTCAGCAACAGCC 
CCTCAGGCTTCC 
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The SEC3 polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 is 1 14 amino acids 
in length and is presented using the one-letter amino acid code in Table 3B. The Psoit profile 
for SEC3 predicts that this sequence has a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.4600. In alternative embodiments, a SEC3 
5 polypeptide is located to endoplasmic reticulum (membrane) with a certainty of 0. 1 000, or to 
the endoplasmic reticulum (lumen) with a certainty of 0.1000. The Signal P predicts a likely 
cleavage site for a SEC3 peptide is between positions 49 and 50, i.e., at the dash in the 
sequence AFA-VN. 



Table 3B. SEC3 protein sequence (SEQ ID NO:6) 

MS ALSLL I LG LLTAV P P AS CQQGLGNLQPWMQGL I AV AV FL VLVAI AFAVNHFWCQEE PE 
PAHMILTVGNKADGVLVGTDGRYSSMAASFRSSEHENAYENVPEEEGKVRSTPM 

10 

A BLAST analysis of SEC3 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC3 had high 
homology to other proteins as shown in Table 3C. 



Table 3C. BLASTX results from PatP database for SEC3 






Smallest 






Sum 




High 


Probability 


Sequences producing High- scoring Segment Pairs: 


Score 


P(N) 


patp:AAG00220 Human secreted protein 


394 


2.2e-36 


patp:AAY13947 Human transmembrane protein, HP104 95 


92 


0.00022 


patp:AAY07878 Human secreted protein fragment 


92 


0.00022 


patp:AAY11997 Human 5' EST secreted protein 


92 


0-00022 


patp:AAG73549 Human colon cancer antigen protein 


72 


0.067 



15 

In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC3 protein of the present invention was found to have 1 14 of 114 
amino acid residues (100%) identical to the 104 amino acid NMJ)05764. SEC3 also has 
homology to the other proteins shown in the BLASTP data in Table 3D. 

20 



Table 3D. SEC3 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 

(%) 


Expect 


qi|5031657|re 
flNP 005755.1 
1 

(NM_005764) 


epithelial protein up- 
regulated in carcinoma, 
membrane associate 
[Homo sapiens] 


114 


114/114 
(100) 


114/114 
(100) 


6e-53 
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gi|l5126763|q 
b|AAH12303.lt 
AAH12303 
(BC012303) 


protein up- regulated in 
care inoma , membrane 
associated protein 17 


114 


1 1 0/1 1/1 

112/114 
(98) 


1 1 1/1 1 A 

112/1 14 
(98) 


le-51 




13385522|r 


RIKEN CDNA 2700030M23 
gene 
[Mub musculus] 


114 


94/114 
(82) 


101/114 

V. 00 / 


2e-48 


ef 


NP 080294. 


U 

(NM 026018) 


gi|l5278177|g 
b|AAK94063.l| 
AF402772 1 
(AF402772) 


membrane -associated 

protein MAP17 
[Rattus norvegicus] 


114 


94/114 
(82) 


100/114 
(87) 


2e-42 


gi 16561276 1 gb 
|AAF16875.1| 
(AF110026) 


DD95 homolog [Rattus 
norvegicus} 


78 


43/53 
(81) 


43/53 
(81) 


2e-09 



This BLASTP data is displayed graphically in the ClustalW in Table 3E. A multiple 
sequence alignment is given in Table 3E, with the SEC3 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
5 shown in Table 3D. 



Table 3£. ClustalW Alignment of SEC3 



1) SEC3 (SEQ I 

2) gi | 5031657 | 

3) gi j 15126763 | 
4} gi j 13385522 | 

5) gij 15278177 j 

6) gij 6561276 | 



NO:6) 

(SEQ ID NO: 51) 
(SEQ ID NO: 52) 
{SEQ ID NO; 53) 
(SEQ ID NO: 54) 
(SEQ ID NO: 55) 



SEC3 

gi | 5031657) 
gi 1 15126763 | 
gij 1338S522j 
gij 15278177 | 
gij 6561276 | 



SEC3 

gi | 5031657) 
gij 15126763 | 
gij 13385522) 
gi 1 15278177 j 
gi|6561276| 




SEC3 


LVG 


gi 


5Q31657| 


LVG 


gi 


15126763) 


LVG 


gi 


1336S522| 


LVG 


gi 


15278177| 


LVG 


gi 


6561276| 






EEECgVRSTPM 
EEECujVRSTPM 



MAP 17 and PDZK1 mRNAs are markedly up-regulated in human carcinomas. The 
MAP 17 protein product is a 17-kd membrane-associated protein as determined by 
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immunoprecipitation. MAP 17 is expressed at significant levels in a the proximal tubular 
epithelial cells of the kidney, and is induced in immortalized breast ductal epithelial cell lines 
compared with normal breast ductal epithelial cells, and, in vivo y in premalignant conditions, 
such as adenoma of the colon and ductal carcinoma in situ of the breast. MAPI 7 is expressed 
5 abundantly in carcinomas arising from kidney, colon, lung, and breast, in some cases with a 
membrane-associated apical glandular distribution. In tissue culture, MAPI 7 was localized to 
the cell membrane in areas of cell-cell contact, i.e., the distribution of cell-function-associated 
proteins. Transfection of a full-length wild-type MAP 17 cDNA clone into a colon carcinoma 
cell line, HT-29, markedly decreased cell proliferation in vitro and tumor growth in vivo. 

10 MAP 17 plays a role in the early events associated with malignant transformation, and 

modulation of MAP 17 expression and activation thus provides for a method of treating the 
above mentioned diseases. 

The MAPI 7 disclosed herein as SEC3 in this invention is expressed in at least the 
following tissues: apical microvilli of the retinal pigment epithelium, arterial (aortic), basal 

15 forebrain, brain, Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), 
caudate nucleus, CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical 
neurogenic cells, endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, 
neonatal eye, frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, 
leukocytes, liver, fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult 

20 lymphoid tissue, those that express MHC I, n, and HI, nervous tissues, medulla, subthalamic 
nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, 
small intestine, smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste 
receptor cells of the tongue, testis, thalamus, and thymus tissue. This information was derived 
by determining the tissue sources of the sequences that were included in the invention 

25 including but not limited to SeqCalling sources, public EST sources, literature sources, and/or 
RACE sources. Further expression data for SEC3 is provided in Example 2. 

The nucleic acids and proteins of SEC3 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC3 
nucleic acid encoding the MAP17-like protein of the invention, or fragments thereof, may 

30 further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
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prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 
below. The disclosed SEC3 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC3 epitope 
comprises from about amino acids 20 to about 28. In another embodiment, for example, a 
SEC3 epitope comprises from about amino acids 55 to about 65. In further embodiments, for 
example, a SEC3 epitope comprises from about 70 to about 80, and from about 82 to about 
114. 

SEC4 

The disclosed SEC4 (alternatively referred to herein as CG5 5023-01) includes the 527 
nucleotide sequence (SEQ ID NO:7) shown in Table 4A. A SEC4 ORF begins with a Kozak 
consensus ATG initiation codon at nucleotides 59-61 and ends with a TGT codon at 
nucleotides 509-5 1 1 . A putative untranslated region upstream from the initiation codon is 
underlined in Table 4A, and the start and stop codons are in bold letters. The disclosed SEC4 
maps to chromosome 20. 



Table 4A. SEC4 Nucleotide Sequence (SEQ ID NO:7) 

CCGTCAGTCTAGAAGGATAAGAGAAAGAAAGTTAAGCAACTACAGGAAA TGGCTTTGGGA 
GTT CCAAT ATCAGTCT ATCTTTT ATTCAACGCAATGACAGC ACTGAC CGAAG AGGCAGCC 
GTG ACTGT AAC ACCT C C AAT CACAG C C C AG C AAGG T AACTGG ACAGTT AAC AAAA C AG AA 
GCTC ACAACATAGAAGGACC CATAGCCTTGAAGTTCTCACACCTTTG CCTGG AAGATC AT 
AACAGTTACTGCATCAACGGTGCTTGTGCATTCCACCATGAGCTAGAGAAAGCCATCTGC 
AGGTGTTTTACTGGTTATACTGGAGAAAGGTGTGAGCACTTGACTTTAACTTCATATGCT 
GTGGATTCTTATGAAAAATACATTGCAATTGGGATTGGTGTTGGATTACTATTAAGTGGT 
TTTCTTGTTATTTTTTACTGCTATATAAGAAAGAGGTGTCTAAAATTGAAATCGCCTTAC 
AATGTCTGTTCTGGAGAAAGACGACCACTGTGAGGCCTTTGTGAAGA 



The SEC4 polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 is 154 amino acids 
in length and is presented using the one-letter amino acid code in Table 4B. The Psort profile 
for SEC4 predicts that this sequence has a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.4960. In alternative embodiments, a SEC4 
polypeptide is located to the Golgi body with a certainty of 0.1900, to the endoplasmic 
reticulum (membrane) with a certainty of 0.6400, or to the endoplasmic reticulum (lumen) 
with a certainty of 0.1000. The Signal P predicts a likely cleavage site for a SEC4 peptide is 
between positions 20 and 21, i.e., at the dash in the sequence ALT-EE. 
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Table 4B. SEC4 protein sequence (SEQ ID NO:8) 



MALGVPISVYIXFNAMTALTEEAAVT^ 

LEDHNSYCINGACAFHHELEKAICRCFTGYTGERCEHLTLTSYAVDSYEKYIAIGIGVGL 
LLSGFLVIFYCYIRKRCLKLKSPYNVCSGERRPL 



A BLAST analysis of SEC4 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC4 had high 
homology to other proteins as shown in Table 4C. 

5 



Table 4C. BLASTX results from PatP database for SEC4 






Smallest 






Sum 




High 


Probability 


Sequences producing High- scoring Segment Pairs: 


Score 


P(N) 


patp:AAY76018 Human TGF-alpha homologue huTRl 


828 


2.2e-82 


patp:AAB55957 Skin cell protein 


828 


2.2e-82 


patp:AAE06704 Human transforming growth factor (TGF) alpha 


828 


2.2e-82 


patp :AAY94620 Epidermal growth factor-like variant 


819 


2.0e-81 


patp:AAY76009 Murine TGF-alpha homologue muTRl 


629 


2.8e-61 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC4 protein of the present invention was found to have 129 of 139 
amino acid residues (92%) identical to the 159 amino acid XM_068181. SEC4 also has 
10 homology to the other proteins shown in the BLASTP data in Table 4D. 



Table 4D. SEC4 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 

(%> 


Expect 


qi|l7437836ir 
ef|XP 068181. 

li 

(XM 068181) 


similar to Epigen 
protein (H. sapiens) 
[Homo sapiens] 


159 


129/139 
(92) 


129/139 
(92) 


3e-66 


9 1 
ef 

<i 


16716373lr 
NP 444317. 

li 

M 053087) 


epithelial mitogen; 
RIKEN cDNA 2310069M11 
gene 
[Mus musculus] 


152 


119/150 
(79) 


129/150 
(85) 


le-59 


qi I 7799191 1 em 
b|CAB90827.l| 
(AJ400622) 


tomoregulin-1 
[Mus musculus] 


354 


32/87 
(36) 


48/87 
(54) 


7e-07 


ef 
(i 


12711686|r 
NP 075409. 

1L 

W_023020) 


transmembrane protein 
with EGF-like and two 
follistatin-like domains 
1 

[Rattus norvegicus] 


373 


32/87 
(36) 


48/87 
(54) 


8e-07 
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gi]l3641855]r 
ef]XP 005346- 

21 

(XM 005346) 



similar to transmembrane 

protein with EGF-like 
and two follistatin-like 
domains 1; chromosome 9 
open reading frame 2 (H. 

sapiens) 
[Homo sapiens] 





30/83 


45/83 




53 


(36) 


(54) 


le-06 



This BLASTP data is displayed graphically in the ClustalW in Table 4E. A multiple 
sequence alignment is given in Table 4E, with the SEC4 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 4D. 



Table 4E. ClustalW Alignment of SEC4 



1) 


SEC4 (SEQ ID 


NO:8) 


2) 




17437836| 


(SEQ ID NO:56) 


3) 


gi 


16716373 | 


(SEQ ID NO:57) 


4) 




7799191 | 


(SEQ ID NO:58) 


5) 


gi 


12711686| 


(SEQ ID NO:59) 


6) 


gi 


13641855| 


(SEQ ID NO:60) 



SEC4 

gi | 17437836 
gi j 16716373 
gi|779919l| 
gi|l2711686 
gi|13641855 



SEC4 

gi | 17437836 
gi |16716373 
gi|779919l| 
gi j 12711686 
gi j 13641855 



SEC4 



gi 


17437836] 


gi 


16716373] 


gi 


7799191 | 


gi 


12711686] 


gi 


13641855] 


SEC4 


gi 


17437836| 


gi 


16716373] 


gi 


7799191] 


gi 


12711686] 


gi 


13641855] 


SEC4 


gi 


17437836] 


gi 


16716373] 



10 20 30 40 SO 
|..-.| I I I I I |.. ..].... | 

- YPQDSARVAFCLPGSRASNQPAGGGG- - 

MG- - - AQAPLRLPAAPPLAVCGYTSVLLLFAFCLPGSGASNQPAGGGG- - 
MGAAAAEAPLRLPAAPPLAFCCYTSVLLLFAFSLPGSRASNQPPGGGGGS 

60 70 80 90 100 

|.. ..].... | | |-...| | |.-..| | 

--DCPGGRGKS-NCSELNLRESDIRVCDESSCKYGGVCKEDGDGLKCACQ 
- - DCPGGRGKS I NCS ELNLRESDI RACDES SCKYGGVCKEDGDGLKCACQ 
GGDCPGGKGKS I N C S ELNVRES DVRVCDE S S CKYGGVCKEDGDGL KCACQ 

110 120 130 140 150 
]....].... | |....|..-.| |....|....|....| 

FQCHTNY I PVCGSNGDT YQNE C FLRRAAC KHQKD I TWARGPCYSDNGSG 
FQCHTNYI PVCGSNGDTYQNECFLRRAACKHQKD I TWARGPCYSDNGSG 
FQCHTNYI PVCGSNGDTYQNECFLRRAACKHQKE I TV I ARGPC YSDNGSG 



160 170 180 

..|....|....|....|....|....| 



190 



200 



SGEGAEEEGSGAGAHRKHSKCGPCKYKAECDEDAENVGCVCNIDCSGYSF 
SGEG-EEEGSGAGAHRKHSKCGPCKYKAECDEDAENVGCVCNIDCSGYSF 
SGEG-EEEGSGAEVHRKHSKCGPCKYKAECDEDAENVGCVCNIDCSGYSF 



210 

m|l0vpi1vyll: 



220 



MglgVLIAVCLLFBAMKAALS] 




230 240 

jTVTPPlHAQQGN 

PPIOAQQ ■ 

IppsBaqqsn — 



250 
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10 



gi | 7799191 | 
gi 1 12711686 | 
gi 1 13641855 I 



O I! ^KiJJSlr 



3HCHDTDDVSSLGKKDP 
3HCMDTDDTSLLGKKDD 
SHCgDTDDTSLLGKKDD 



SEC4 

gi 
gi 
gi 
gi 
gi 



17437836| 
16716373 j 
7799191| 
12711686| 
13641855| 



SEC4 

gi | 17437836 | 
gi|l6716373| 
gi |779919l| 
gi j 12711686 | 
gi|1364185S j 




370 



SEC4 



gi 
gi 
gi 
gi 
gi 



17437836| 

16716373| 

7799191] 

12711686| 

13641855| 




380 
,.|.. 



I 



390 
..|.. 



400 



I 



360 

|....|....|....| 

kspynvcsgerrpl- - 

ks p ynvcsgerrpl yqwjej y l§t i hldrnpgs lllnks lqla 

inlkspyi icsg-bspl - 

grrqkqniShftsdtSs kBv 

grrqkqni^ftsetSsrBv - 

GRRQKQNLgHFTSDTgSRgV - 



SEC4 

gi 
gi 
gi 
gi 
gi 



17437836| 
16716373| 
7799191 | 
12711686| 
13641855| 



LK 



The biological effects of epidermal growth factor (EGF) and transforming growth 
factor-alpha (TGF-alpha) are mediated by an interaction with a specific cell surface receptor 
having both intra- and extracellular domains. The structure of the intracellular domain can be 
closely aligned with retroviral protein tyrosine kinases. Upon ligand-binding there is a change 
in conformation of the extracellular domain, the receptor being converted to dimeric. Dimeric 
receptor has a higher rate of catalysis than monomeric and rapidly becomes phosphorylated. 
This form of the receptor now associates with and phosphorylates enzymes such as 
phospholipase-C, altering their catalytic activity and subcellular distribution. This system 
appears to stimulate the effects of epidermal growth factor receptor (EGFr) activation, notably 
proliferation, morphology, paracrine effects and differentation. Coexpression of transforming 
growth factor alpha (TGF-alpha) and its receptor epidermal growth factor receptor (EGFR) is 
known to be associated with aggressive biologic behavior and adverse clinical outcome in a 
variety of tumors, for example, pancreatic adenocarcinomas. 
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The TGF-alpha precursor disclosed herein as SEC4 is expressed in at least the 
following tissues: apical microvilli of the retinal pigment epithelium, arterial (aortic), basal 
forebrain, brain, Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), 
caudate nucleus, CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical 
neurogenic cells, endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, 
neonatal eye, frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, 
leukocytes, liver, fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult 
lymphoid tissue, those that express MHC I, II, and HI, nervous tissues, medulla, subthalamic 
nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, 
small intestine, smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste 
receptor cells of the tongue, testis, thalamus, and thymus tissue. This information was derived 
by determining the tissue sources of the sequences that were included in the invention 
including but not limited to SeqCalling sources, public EST sources, literature sources, and/or 
RACE sources. Further expression data for SEC4 is provided in Example 2. 

The nucleic acids and proteins of SEC4 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC4 
nucleic acid encoding the TGF alpha-like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind immunospecifically 
to the substances of the invention for use in therapeutic or diagnostic methods. These antibodies may 
be generated according to methods known in the art, using prediction from hydrophobicity charts, as 
described in the "Anti-SECX Antibodies" section below. The disclosed SEC4 protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, for example, a 
contemplated SEC4 epitope comprises from about amino acids 25 to about 50. In another 
embodiment, for example, a SEC4 epitope comprises from about amino acids 55 to about 75. In 
further embodiments, for example, a SEC4 epitope comprises from about 82 to about 105, and from 
about 135 to about 154. 

SEC5 

The disclosed SEC5 (alternatively referred to herein as CG56153-01) includes the 
1293 nucleotide sequence (SEQ ID NO:9) shown in Table 5 A. A SEC5 ORF begins with a 
Kozak consensus ATG initiation codon at nucleotides 144-146 and ends with a TAG codon at 
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nucleotides 1086-1088. A putative untranslated region upstream from the initiation codon is 
underlined in Table 5 A, and the start and stop codons are in bold letters. 



Table 5A. SEC5 Nucleotide Sequence (SEQ ID NO:9) 



AGGTGGCGGGCGGGTACTTAAGGCGCGGCCACCGGGCTGGCAGTGCGCCCAACAGCGGAC 
TCCGAGACCAGCGGATCTCGGCAAACCCTCTTTCTCGACCACCCACCTACCATTCTTGGA 
ACCATGGCX3GCAGTGGCGGCGGCCTCGGCTGAACTGCTCATCATCGGCTGGTACATCTTC 
CGCGTGCTGCTGCAGGTGTTCCTGGAATGCTGCATTTACTGGGTAGGATTCGCTTTTCGA 
AATC CTCCAGGGACACAGCCCATTGCGAGAAGTGAGGTGTT CAGGT ACT CCCTGCAGAAG 
CTGGCATACACGGTGTCGCGGACCGGGCGGCAGGTGTTGGGGGAGCGCAGGCAGCGAGCC 
CCCAACTGAGGCCCCAGCTCCCAGCCCTGGGCXK3CCGTATCATCAGGTGCTCCTGTGCAT 
CTCGGC CAGCACGGGAGC CAGTGCCGCGCAGGAATGTGGGGTCCCCTGTGTT CCCT CGCC 
AGAGCACTTGGCAAGGTCAGTGAGGGGCCAGTAGACCCCCGGAGAAGCAGTACCGACAAT 
GACGAAGATACCAGATCCCTTCCCAACCCCTTTGCACCGGTCCCACTAAGGGGCAGGGTC 
GAGAGAGGAGGGGGGAT AGGGGGAGCAGAC CCTGAGATCTGGGCAT AGGCAC CGCATTCT 
GATCTGGACAAAGTCGGGACAGCACCATCCCAGCCCCGAAGCCCGGGCCATGCCAGCAGG 
CC C CAC C ATGG AAAT C AAAACACCG C ACCAGCCAGCAGAATGG ACATTCTG AC AT C G CC A 
GCCGACGCCCTGAATCTTGGTX3CAGCACCCACCGCGTGCCTGTGTGGCGGGACTGGAGGG 

CAGGGCACTTGTATTCCAGCCTCGCTGCATTTGCTCTCTCGATTGCCCCTTTCCTCCTAC 
ATGCCTCCCAAGCCCACCCTACTCCAAAAGTAATGTGTCACTTGATTTGGAACTATTCAA 
GCAGTAAAAGTAAATGAATCCCACCTTTACTAAAACACTTTCTCTGAACCCCCCTTGCCC 
CTCACTG ATCTTGCTTTrCCCTGGTCTCAGCAGTTGTGGTCAATATTGTGGTAATCGCTA 
ATTGTACTGATTGTTrAAGTGTGCATTAGTTGTCTCTCCCCAGCTAGATTGTAAGCTCCT 
GGAGGACAGGGACCACCTCTAq^AAATAAAAAAAGTACCTCCCCTGTCTCGCACAGTG 
TCCCAGGACCCTGCGGTGCAGTAGAGGCGCACC 



The SEC5 polypeptide (SEQ ID NO: 10) encoded by SEQ ID NO:9 is 81 amino acids 
in length and is presented using the one-letter amino acid code in Table 5B. The Psort profile 
for SEC5 predicts that this sequence has a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.6850. In alternative embodiments, a SEC5 
polypeptide is located to the Golgi body with a certainty of 0.3700, to the endoplasmic 
reticulum (membrane) with a certainty of 0.6400, or to peroxisomal microbodies with a 
certainty of 0.3200. The Signal P predicts a likely cleavage site for a SEC5 peptide is between 
positions 37 and 38, i.e., at the dash in the sequence GFA-FR. 



Table 5B. SEC5 protein sequence (SEQ ID NO:10) 



MAAVAAASAELLI IGWYI FRVLLQVFLECCIYWVGFAFRNPPGTQPI ARSEVFRYSLQKL 
A YTVS RTGRQVLGERRQRAPN 



A BLAST analysis of SEC5 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC5 had high 
homology to other proteins as shown in Table 5C. 
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Table SC. BLASTX results from PatP database for SEC5 







Smallest 






Sum 




High 


Probability 


Sequences producing High- scoring Segment Pairs: 


Score 


P(N) 


patp:AAW79279 Human neuronatin amino acid sequence 


419 


4.9e-39 


patp:AAR96044 Neuronatin- alpha - Rattus rattus 


409 


5.7e-38 


patp:AAW79277 Rat neuronatin-alpha amino acid sequence 


409 


5.7e-38 


patp:AAW37777 Human neuronatin amino acid sequence 


152 


2.4e-22 


patp:AAR96045 Neuronatin -beta - Rattus rattus 


142 


2.6e-21 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC5 protein of the present invention was found to have 81 of 81 amino 
acid residues (100%) identical to the 81 amino acid NM_005386. SEC5 also has homology to 
the proteins shown in the BLASTP data in Table 5D. 



Table 5D. SEC5 BLASTP results 



Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


Expect 


gi|488552l|re 
f|NP 005377.1 

i 

(NM 005386) 


neuronatin 
(Homo sapiens] 


81 


81/81 
(100) 


81/81 
(100) 


6e-32 


qi|6754B64|re 
f|NP 035053.1 

1 

(NM 010923) 


neuronatin 
[Mus musculus] 


81 


80/81 
(98) 


81/81 
(99) 


6e-32 


qi|l6758386|r 
ef|NP 446053. 

!L 

(NM_053601) 


neuronatin; neuronatin 
alpha 
[Rattus norvegicus] 


81 


79/81 
(97) 


80/81 
(98) 


7e-32 


qi|l2833393|d 
bi IBAB22507.1 

1 

(AK003004) 


putative 
[Mus musculus] 


208 


75/80 
(93) 


76/80 
(94) 


2e-30 


qi|l083432|pi 
r| |S51082 


neuronatin-l - mouse 


55 


75/80 
(93) 


76/80 
(94) 


2e-13 



This BLASTP data is displayed graphically in the ClustalW in Table 5E. A multiple 
sequence alignment is given in Table 5E, with the SEC5 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 5D. 



Table 5E. ClustalW Alignment of SEC5 



1 ) SEC5 (SEQ ID NO: 10) 

2) gi|488552l| (SEQ ID NO:61) 

3) gil6754864l (SEQ ID N0:62) 
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4)gi|l6758386| (SEQ ID NO : 63) 
5>gi|l2833393| (SEQ ID N0:64) 
6)gi| 1083432| (SEQ ID NO:65) 



SEC5 

gi | 4885521 1 
gi (6754864 | 
gi|l6758386| 
gi | 12833393 | 
gi 1 1083432 | 



SEC5 

gi|488552l| 
gi | 6754864 I 
gi 1 16758386 | 
gijl2833393| 
gi j 1083432 | 



SEC5 


gi 


4885521| 


gi 


6754864] 


gi 


16758386 


gi 


12833393 


gi 


1083432| 



SEC5 

gi | 4885521 1 

gi|6754864| 

gi|!6758386| 

gi|l2833393| 

gi|l083432| 



SEC5 


gi 


4885521| 


gi 


6754864 | 


gi 


16758386| 


gi 


12833393| 


gi 


1083432| 
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Neuronatin, disclosed herein as SEC5, is a brain-specific human gene isolated and 

observed to be selectively expressed during brain development. The human gene spans 3973 

bases and contains three exons and two introns. Based on primer extension analysis, a single 

cap site is located 124 bases upstream from the methionine (ATG) initiation codon, in good 

context, GAACCATGG. The promoter contains a modified TATA box, CAT AAA (-27), and 

a modified CAAT box, GGCGAAT (-59). The S'-flanking region contains putative 

transcription factor binding sites for SP-1, AP-2 (two sites), delta-subunit, SRE-2, NF-A1, and 

ETS. In addition, a 21 -base sequence highly homologous to the neural restrictive silence 

element that governs neuron-specific gene expression is observed at -421 . Furthermore, SP-1 

and AP-3 binding sites are present in intron 1 . All splice donor and acceptor sites conformed 
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to the GT/AG rule. Exon 1 encodes 24 amino acids, exon 2 encodes 27 amino acids, and exon 
3 encodes 30 amino acids, At the 3'-end of the gene, the poly(A) signal, AATAAA, poly(A) 
site, and GT cluster are observed. The neuronatin gene is expressed as two mRNA species, 
alpha and beta, generated by alternative splicing. The alpha-form contains all three exons, 
5 whereas in the beta-form, the middle exon has been spliced out. The third nucleotide of all 
frequently used codons, except threonine, of neuronatin is either G or C, consistent with codon 
usage expected for Homo sapiens. 

The human neuronatin gene on chromosome 20ql 1.2 is imprinted and transcribed 
specifically from the paternal allele. The region containing neuronatin has multiple CpG 

10 islands, and methylation analysis showed that a 1 .8-kb CpG island in its promoter region 

exhibits differential methylation in all tissues examined. Neuronatin lies within the singular 
8.5-kb intron of the gene encoding bladder cancer-associated protein (BLCAP). Northern blot 
analysis reveals that the human neuronatin message is expressed predominantly in the fetal 
brain in the brain-specific manner, but only faintly in the adult brain. Strong neuronatin 

15 expression is observed in the anterior pituitary gland, and in several human pituitary 
adenomas, including ACTH-producing, GH-producing, and nonfunctioning adenomas. 

The SEC5 disclosed in this invention is expressed in at least the following tissues: 
apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 

20 CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 
frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and HI, nervous tissues, medulla, subthalamic nucleus, ovary, 

25 pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 

30 Further expression data for SEC5 is provided in Example 2. 

The nucleic acids and proteins of SEC5 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC5 
nucleic acid encoding the neuronatin-like protein of the invention, or fragments thereof, may 
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further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies' 5 section 
below. The disclosed SEC5 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC5 epitope 
comprises from about amino acids 33 to about 38. In another embodiment, for example, a 
SEC5 epitope comprises from about amino acids 40 to about 8 1 . 

SEC6 

The disclosed SEC6 (alternatively referred to herein as CG56 157-01) includes the 679 
nucleotide sequence (SEQ ID NO: 1 1) shown in Table 6A. A SEC6 ORF begins with a Kozak 
consensus ATG initiation codon at nucleotides 70-72 and ends with a TAA codon at 
nucleotides 665-667. 



Table 6A. SEC6 Nucleotide Sequence (SEQ ID NO:ll) 

GGCGGCGTTCGTGTCCGAGGTCACTAGTTTCCCGGTAGTTCAGCTGCACATGAATAGAAC 
AGCAATGAGAGCCAGTCAGAAGGACTTTGAAAATTCAATAAATCAAGTGAAACTCTTGAA 
AAAGGATCCAGGAAACGAAGTGAAGCTAAAACTCTACGCGCTATATAAGCAGGCCACTGA 
AGGACCT TGT AAC ATGCCC AAAC C AGGTGT ATTTGACTTGATCAACAAGGC CAAATGGGA 
CGCATGGAATGCCCTTGGCAGCCTGCCCAAGGAAGCTGCCAGGCAGAACTATGTGGATTT 
GGTGTCCAGTTTGAGTCCTTCATTGGAATCCTCTAGTCAGGTGGAGCCTGGAACAGACAG 
GAAATCAACTGGGTTTGAAACTCTGGTGGTGACCTCCGAAGATGGCATCACAAAGATCAT 
GTTCAACCGGCCCAAAAAGAAAAATGCCATAAACACTGAGATGTATCATGAAATTATGCG 
TGCACTTAAAGCTGCCAGCAAGGATGACTCAATCATCACTGTTTTAACAGGAAATGGTGA 
CTATTACAGTAGTGGGAATGATCTGACTAACTTCACTGATATTCCCCCTGGTGGAGTANA 
GGAGAAAGCTAAAAATAATGCCGTTTTACTGAAGGGAATTTGTGGGCTGTTTTATAGAAT 
TTCCTAAGCCTCTGATTGC 



The SEC6 polypeptide (SEQ ID NO:12) encoded by SEQ ID NO:l 1 is 205 amino 
acids in length and is presented using the one-letter amino acid code in Table 6B. The Psort 
profile for SEC6 predicts that this sequence is likely to be localized at the nucleus with a 
certainty of 0.6000. In alternative embodiments, a SEC6 polypeptide is located to lysosomes 
with a certainty of 0.1000, or to the mitochondrial matrix space with a certainty of 0.3600. 



Table 6B. SEC6 protein sequence (SEQ ID NO: 12) 
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M^TAMRASQKDFENSINQVKLLKKDPGNEVKLKLYALYKQATEGPCNMPKPGVFDLINK 
AKWDAWNALGS LPKEAARQNYVDLVSS LS PS LESS SQVE PGTDRKSTG FBTL WTSEDGI 
TKIMFNRPKKKNAINTEMYHEIMRALKAASKDDSIITVLTGNGDYYSSGNDLTNFTDIPP 
GG VX E KAKNNAVLL KG I CGL FYRIS 



A BLAST analysis of SEC6 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC6 had high 
homology to other proteins as shown in Table 6C. 

5 



Table 6C. BLASTX results from PatP database for SEC6 






Smallest 






Sum 




High 


Probability 


Sequences producing High-Bcoring Segment Pairs: 


Score 


P(N) 




patp:AAY07017 Breast cancer associated antigen precursor 


1044 


2.9e- 


105 


patp:AAM93 539 Human polypeptide 


999 


1.7e« 


100 


patp: AAB81822 Human endozepine-like END09 


974 


7.6e- 


98 


patp: AAB63531 Human gastric cancer associated antigen 


956 


6.1e- 


96 


patp:AAB63535 Human gastric cancer associated antigen 


947 


5.5e- 


95 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC6 protein of the present invention was found to have 193 of 210 
amino acid residues (96%) identical to the 394 amino acid residue ptnr;SPTREMBL-ACC:Q9QW37 
10 protein from Rattus sp (rat) (OR18 odorant receptor, E=4e-92). SEC6 also has homology to 
the proteins shown in the BLASTP data in Table 6D. 



Table 6D. SEC6 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


Expect 


mb 

( 


12052810|e 
CAB66577.1 

i 

AL136642) 


hypothetical protein 
[Homo sapiens] 


394 


193/201 
(96) 


195/201 
(96) 


e-109 


gi|l2803665|g 
b|AAH02668 .1 | 
AAH02668 
(BC002668) 


peroxisomal D3,D2-enoyl- 
CoA i some rase 
[Homo sapiens) 


394 


194/201 
(96) 


196/201 
(96) 


e-102 


qi|8574030|em 
b|CAB94781.l| 
(AL033383) 


dJ1013A10.3 (related to 

DBI (diazepam binding 
inhibitor (GAB A receptor 
modulator, acyl - Coenzyme 
A binding protein) ) 
[Homo sapiens] 


374 


194/201 
(96) 


196/201 
(96) 


e-101 


qi|7670842 |qb 
|AAF66247.1|A 
F244138 1 
(AF244138) 


hepatocellular 
carcinoma-associated 
antigen 88 
[Homo sapiens] 


364 


194/201 
(96) 


196/201 
(96) 


e-101 


qi|3193336|qb 
|AAC19317.1| 
{AF06930D 


DBI -related protein 
(Homo sapiens] 


364 


193/201 
(96) 


195/201 
(96) 


e-100 
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This BLASTP data is displayed graphically in the ClustalW in Table 6E. A multiple 
sequence alignment is given in Table 6E, with the SEC6 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 6D. 



Table 6E. ClustalW Alignment of SEC6 



1) SEC6 (SEQ ID NO:12) 



2) gi 

3) gi 

4) gi 

5) gi 

6) gi 



12052810 

12803665 

B574030 

7672423 

3193336 



SEC6 
9i 
9i 

gi 



gi 
gi 



12052810 
12803665 
8574030 
7672423 
3193336 



SEC6 



9i 

gi 
gi 
gi 
gi 



12052810| 

12803665| 

8574O30| 

7672423| 

31933361 



SEC6 

gi | 12052810 | 
gi 1 12803665 I 
gi|8574030| 
gi | 7672423 | 
gi|3193336| 



SEC6 
gi | 12052810 | 
gi|l2803665| 
gi | 8574030 
gi | 7672423 
gi|3193336 



(SEQ ID NO: 66) 
(SEQ ID NO: 67) 
(SEQ ID NO: 68) 
(SEQ ID NO: 69) 
(SEQ ID NO: 70) 
10 
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MAMAYLAWRLARRSCPSSLQVTSF1 

mamaylawrlarrscpsslqvtsf: 
vtsf: 

ML] 




v]N RTAM R ASQ K D F E W SgNQV 
iMNRTAMRASQKDFENSMNQV 
MNRT AM RAS Q KD FENS MMQV 
MNRT AM RAG QKDFE NSMNQ V 



f ALCLWLRgALGVgGAPCSAV§| 



MMRT AM RAS O KD F ENS 
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KLbKKDPGNEVKLKLYALYKQATEGPCNMPKPGVFDLINKAKWDAWNALG 
KLbKKDPGNEVKLKbYAbYKQATEGPCNMPKPGVFDblNKAKWDAWNAbG 
KLLKKD PGNEV KL KLYALY KQ AT E3PCNM P KPGVFDLI N KA KW DAWNALG 
KL LKKD PGN EVKLKLYALYKQATE3PCNMPKP GV FDLI NKAKW DAVJNALG 

KUjKKDPGNEVKLKbYALYKQATEGPCNMPKPGVFDblNKAKWDAWNALG 
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SL P KEAARQNYVDLVSSLS PS LE3SSQVE PGTDRKSTGFETbWTSEDGI 
SL ? KE AARON YVDLVS SbgpSbESSSQVEP GTDRKSTGFETLWTS EDG I 
S\ .P KEAARQNYVDLVSSbS PS LE5SSQV E PGTDR KSTG FETL VVTS EDG I 
ST.P KE AARQNYVD b VSSbS P S LESSS Q V E PGTDR KSTGFETLVVT S EDGT 

A )30*Maa L i;i»3;mK< p ffiia»i^^^ 

SLP KEAARQNYVDLVSSbS PS LE3SSQVEPGTCRKSTGFETLWTSSDGI 
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TKIMFNR 
TKIMFNR 
TKIMFNR 
TKIMFNR 



ELP 



PKK KM AT. MTEMY H R I MRALKA ASKDDS I i TVLTGNGD Y YSS 
P KKKNA IMTEMYHEI MRAL KAAS KD DS 1 1 TVLTGN GD Y Y SS 
P KKKNAINTEM YH E I MRALKAASKDDS 1 1 TVbTGNGDY YSS 
P KKKN A IMT EMYHEI MRALKAASKD DS I ITVLTCNGD YYSS 

PKKKNAINTEMYHEIMRALKAASKDDSIITVLTGNGDftYSS 



SEC6 



gi 
gi 
gi 
gi 
gi 



12052810 | 
12803665 | 
8574O30| 
7672423| 
3193336| 



SEC6 
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280 
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ISVTLLGLFDAVYASDRATFHTPFSHLGQSPE(;cSSYTr PKIMSPAKATE 
ISVTLLGLFDAVYASDRATFHTPFSHLGQSPEGCSSYT? PKIMSPAXATE 
I SVTLLGLFDA VYASD R ATFHTPr SHLGQS P ECCSSYTFPKIMSPA XATE 

ISVTbLGLFDAVYASDRATFHTPrSHLGOSPEGCSSYTr PKIMSPAKATE 



gi 
gi 
gi 
gi 



1205281O| 
12803665 I 
8574030) 
7672423] 
31933361 



310 320 330 340 350 

....|....|....|....|....|....|....|....|....|....| 

SBC6 - 

gi | 12052810 | 
gi 1 12803665 I 
gi|8574030| 
gi |7672423 j 
gi|3193336| 

360 370 380 390 

....|....|....|....|....|....|....|....|....| 
SBC6 ------ - - - - - ------ - ------ ... 

gi|l2052810| 
gi|12803665| 

gi j 8574030 | „ 

gi | 7672423 j gSNP PffiP^GRS P AgKPESPKKNf§gft|S S A P M6 r . U-» - P5<E£JTS 
gi | 3193336 j 4 ^ ^ 



MLIFGKKLTAGEACAQGLVTEVF?DSTFQKEVWTRLKA?AKLPPNALRI£ 
MLIFGKKLTAGEACAQGLVTEVF?DSTFQKEW?TRLKA?AKL?PNALRIS 
yiLI FGKK L TAGEACA QGL VTEVFPD STFQKEVWTRL KAr AKLPPN ALRIS 

M L I FG K KLT AG E AC AQG L V T E V F P DST KQ K E V WT R 1 • KA F A KL P P Nffi L R T S 



KEVIRfCREREKLHAVNAEECNVLOGRWLSDECTNAVVNF LSRKSKL 
KEVlHKRRHKKIiHAVNAEECNVLQGRWLSDSCTNAVVNF LSRKSKL 
KEV IRKRERE KLH AVN AEECNV LOGRW hS D 3CTN A VVN r LSRKSKL 



ICR E RE KLH AVN AE ECM VLQGRW LS D E CTNAWK FL! 



The presence of identifiable domains in SEC6, as well as all other SECX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SEC6 as disclosed in Table 6F> were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 
single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
by the sign (+). The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW. 

Table 6F lists the domain description from DOMAIN analysis results against SEC6. 
This indicates that the SEC6 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 6F. Domain Analysis of SEC6 

gnllPfam|pfam00887, ACBP, Acyl CoA binding protein. 

CD-Length = 85 residues, 89.4% aligned 
Score = 101 bits (252), Expect = 4-23e 

SEC 6: 9 SQKDPENSINQVKLLKKDPGNEVKLKLYALYKQATEGPCNMPKPGVFDLINKAKWDAWNA 68 

Q+ FE + +VK LKK+P N+ L+LY+LYKQAT G CN KPG+FDL +AKWDAWN 
Sbjct: 1 IiQEQFEAAAEKVKKLKKNPSlTOEIjLQLYSLYKQATVGIXINTEKPGMFDLKGRAKWDAWNE 60 
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SEC 6: 69 LGSLPKEAARQNYVDL 84 
L + KE A + Y+ 

Sbjct: 61 LKGMSKEEAMKAYIAK 76 (SEQ ID NO: 300) 

Mechanisms for formation of drug dependence and expression of withdrawal 
syndrome have not fully clarified despite of huge accumulation of experimental and clinical 
data at present. Several clinical features of withdrawal syndrome are considered to be common 
among patients with drug dependence induced by different drugs of abuse. One of them is 
anxiety. Recent investigations have revealed that diazepam binding inhibitor (DBI), disclosed 
herein as SEC6 serves as an inverse agonist for benzodiazepine (BZD) receptors with 
endogenously anxiogenic potential. Cerebral DBI expression in brain participates in the 
formation of drug dependence and/or emergence of withdrawal syndrome. Cerebral DBI 
expression significantly increases in mammals with drug dependence induced by drugs such 
as, for example, morphine, nicotine, and alcohol. In the cases of nicotine- and morphine- 
dependent mice concomitant administration of antagonists for nicotinic acetylcholine and 
opioid receptors, respectively, abolished the increase. Abrupt cessation of administration of 
drugs facilitated further increase in DBI expression. Therefore, these alterations in DBI 
expression have close relationship with formation of drug dependence and/or emergence of 
withdrawal syndrome, and are considered to be a common biochemical process in drug 
dependence induced by different drugs of abuse. DBI, and the modulation of DBI expression 
and activity thus provides for therapeutic targets for common biochemical pathways involved 
in drug dependence and provides a method of preventing the formation of drug dependence 
and/or the emergence of withdrawal syndromes. 

The SEC6 disclosed in this invention is expressed in at least the following tissues: 
apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 
frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and III, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
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limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC6 is provided in Example 2. 

The nucleic acids and proteins of SEC6 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC6 
nucleic acid encoding the DBI-like protein of the invention, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 
below. The disclosed SEC6 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC6 epitope 
comprises from about amino acids 1 to about 93. In another embodiment, for example, a 
SEC6 epitope comprises from about amino acids 95 to about 1 15. In further embodiments, for 
example, a SEC6 epitope comprises from about 120 to about 160, and from about 165 to about 
195. 



SEC7 

The disclosed SEC7 (alternatively referred to herein as CG56 159-01) includes the 
3046 nucleotide sequence (SEQ ED NO: 13) shown in Table 7A. A SEC7 ORF begins with a 
Kozak consensus ATG initiation codon at nucleotides 61-63 and ends with a TAG codon at 
nucleotides 2960-2962. 



Table 7A, SEC7 Nucleotide Sequence (SEQ ID NO:13) 



TGGGGCTGCTCCGTTCTCTGCCTGGCCTGAGGCTCCCTGAGCCGCCTCCCCACCATCACC 
ATGGCCAAGGGCT TCTAT ATTTCCAAGTC CCTGGGCATCCTGGGGATCCTCCTGGGCGTG 
GCAGCCGTGTGCACAATCATCGCACTGTCAGTGGTGTACTCCCAGGAGAAGAACAAGAAC 
GCCAACAGCTCCCCCGTGGCCTCCACCACCCCGTCCGCCTCAGCCACCACCAACCCCGCC 
TCGGCCACCACCTTGGACCAAAGTAAAGCGTGGAATCGTTACCGCCTCCCCAACACGCTG 
AAACCCGATTCCTACCAGGTGACGCTGAGACCGTACCTCACCCCCAATGACAGGGGCCTG 
TACGTTTTTAAGGGCTCCAGCACCGTCCGTTTCACCTGCAAGGAGGCCACTGACGTCATC 
ATCATCCACAGCAAGAAGCTCAACTACACCCTCAGCCAGGGGCACAGGGTGGTCCTGCGT 
GGTGTGGGAGGCTCCCAG CCCCCCGACATTGACAAGACTGAG CTGGTGGAGCCCACCGAG 
TACCTGGTGGTGCACCTCAAGGGCTCCCTGGTGAAGGACAGCCAGTATGAGATGGACAGC 
GAGTTCGAGGGGGAGTTGGCAGATGACCTGGCGGGCTTCTACCGCAGCGAGTACATGGAG 
GGCAATGTC AGAAAGGTGGTGGCCACTACACAGATGCAGGCTGCAGATG CCCGGAAGTC C 
TTCCCATGCTTCGATGAGCCGGCCATGAAGGCCGAGTTCAACATCACGCTTATCCACCCC 
AAGGACCTGACAGCCCTGTCCAACATGCTTCCCAAAGGTCCCAGCACCCCACTTCCAGAA 
GACCCCAACTGGAATGTCACTGAGTTCCACACCACGCCCAAGATGTCCACGTACTTGCTG 
GCCTTCATTGTCAGTGAGTTCGACTACGTGGAGAAGCAGGCATCCAATGGTGTCTTGATC 
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CGGATCTGGGCCCGGCCCAGTGCCATTGCGGCGGGCCACGGCGATTATGCCCTGAACGTG 
ACGGGCCCCATCCTTAACTTCTTTGCTGGTCATTATGACACACC CTAC CCACTCCCAAAA 
TCAGACCAGATTGGCCTGCCAGACTTCAACGCCGGCGCCATGGAGAACTGGGGACTGGTG 
ACCTACCGGGAGAACTCCCTGCTGTTCGACCCCCTGTCCTCCTCCAGCAGCAACAAGGAG 
CGGGTGGTCACTGTGATTGCTCATGAGCTGGCCCACCAGTGGTTCGGGAACCTGGTGACC 
ATAGAGTGGTGGAATGACCTGTGGCTGAACGAGGGCTTCGCCTCCTACGTGGAGTACCTG 
GGTG CTGACTATG CGGAGCC CACCTGGAACTTGAAAGACCT CATGGTGCTGAATGATGTG 
TACCGCGTGATGGCAGTGGATGCACTGGCCTCCTCCCACCCGCTGTCCACACCCGCCTCG 
GAGATCAACACGCCGGCCCAGATCAGTGAGCTGTTTGACGCCATCTCCTACAGCAAGGGC 
GCCTCAGTCCTCAGGATGCTCTCCAGCTTCCTGTCCGAGGACGTATTCAAGCAGGGCCTG 
GCGT CCTACCTCCACACCTTTGCCTAC CAGAACACCATCTACCTGAACCTGTGGGACCAC 
CTGCAGGAGGCTGTGAACAACCGGTCCATCCAACTCCCCACCACCGAGCGGGACATCATG 
AACCGCTGG AC C C TGCAG AT GGGCTT C C CGGT CAT CACGGTGGAT ACCAG CACGGGGAC C 
CTTTCCCAGGAGC^CTTCCTCCTTCACCCCGATTCCAATGTTACCCGCCCCTCAGAATTC 
AACT AC GTGTGG ATTGTGC C CATC ACAT C CAT CAGAGATGG C AG ACAG CAGCAGG ACT AC 
TGGCTGATGGATGTAAGAGCCCAGAACGATCTCTTCAGCACATCAGGCAATGAGTGGGTC 
CTGCTGAACCTCAATGTGACGGGCTATTACCGGGTGAACTACGACGAAGAGAACTGGAGG 
AAGATTCAGACTCAGCTGCAGAGAGACCACTCGGCCATCCCTGTCATCAATCGGGCACAG 
ATCATTAATGACGCCTTCAACCK3GCCAGTGCCCATAAGGTCCCTGTCACTCTGGCGCTG 
AACAAC ACCCT CTTCCTGATTGAAGAGAGACAGTACATGCCCTGGGAGGC CGCCCTGAGC 
AGCCTGAGCTACTTCAAGCTCATGTTTGACCGCTCCGAGGTCTATGGCCCCATGAAGAAC 
TACCTGAAGAAGCAGGTCACACCCCTCTTCATTCACTTCAGAAATAATACCAACAACTGG 
AGGGAGATCCCAGAAAAC CTG ATGGACCAGTACAGCGAGGTT AATGCCAT C AGCACCGC C 
TGCTCCAACGGAGTTCCAGAGTGTGAGGAGATGGTCTCTOTCCTTTTCAAGCAGTGGATG 
GAGAACCCCAATAATAACCCGATCCAC CCCAACCTGCGGTCCAC CGTCTACTGCAACGCT 
AT CG CC CAGGGCGGGGAGGAGGAG TGGGACTTCGC CTGGGAG CAGTT C CGAAATGCCACA 
CTGGTCAATGAGGCTGACAAGCTCCGGGCAGCCCTGGCCTGCAGCAAAGAGTTGTGGATC 
CTGAACAGGTACCTGAGCTACACCCTGAACCCGGACTTAATCCGGAAGCAGGACGCCACC 
TCTACCATCATCAGCATTACCAACAACGTCATTGGGCAAGGTCTGGTCTGGGACTTTGTC 
CAGAGCAACTGGAAGAAGCCTTTTAACGATTATGGTGGTX^CTCGTTCTCCTTCTCCAAC 
CTCATCCAGGCAGTGACACGACGATTCTCCACCGAGTATGAGCTGCAGCAGCTGGAGCAG 
TTCAAGAAGGACAACGAGGAAACAGGCTTCGGCTCAGGCACCCGGGCCCTGGAGCAAGCC 
CTGGAGAAGACGAAAGC CAACATCAAGTGGGTGAAGGAGAACAAGGAGGTGGTGCTC CAG 
TGGTTCACAGAAAACAGCAAATAGTCCCCAGCCCTTGAAGCTACCCGGCCCCGATCGAAG 
GTGCCCACATGTGTCCATCCCAGCGGCTGGTGCAGGGCCT C CATTC 



The SEC7 polypeptide (SEQ ID NO: 14) encoded by SEQ ID NO: 13 is 967 amino 
acids in length and is presented using the one-letter amino acid code in Table 7B. The Psort 
profile for SEC7 predicts that this sequence has a signal peptide and is likely to be secreted 
5 from the cell with a certainty of 0.8200. In alternative embodiments, a SEC7 polypeptide is 
located to lysosomes with a certainty of 0.1900, to the endoplasmic reticulum with a certainty 
of 0. 1 000. The Signal P predicts a likely cleavage site for a SEC7 peptide is between positions 
34 and 35, Le. 9 at the dash in the sequence VYS-QE. 



Table 7B. SEC7 protein sequence (SEQ ID NO:14) 



MAKGFYISKSLGILGILLGVAAVCTIIALSWYSQEKNKNANSSPVASTTPSASATTNPA 
SATTLDQS KAWNRYRLPNTLKPDSYQVTLRPYLTPNDRGLYVFKGS STVRFTCKEATDV I 
IIHSKKLNYTLSQGHRVVLRGVGGSQPPDIDKTELVEPTEYLVVHLKGSLVKDSQYEMDS 
E FEGE LADDLAG F YRS E YMEGNVR KWATTQMQ AAD ARKS FPCFD E P AMKAE FN I TLI H P 
KDLTALSNMLPKGPSTPLPEDPNWNVTEFHTTPKMSTYLLAFIVSEFDYVEKQASNGVLI 
R I WARPS A I AAGHGD Y ALNVTGP I LNFFAGH YDTP Y PL P KSDQ I GLPD FNAGAMENWGLV 
T YRENS LLFDPLS S S S SNKERWTVI AHELAHQWFGNLVT I EWWNDLWLNEGFAS YVEYL 
GADYAEPTWNLKDLMVLNDVYRVMAVDALASSHPLSTPASEINTPAQI SELFDAI S YSKG 
ASVIJWLSSFLSBDVFKQGIASYLHTFAYQNTIY 

NRWTLQMG FP VI TVDTS TGTLS QEH FLLDPDSNVTR PS E FNYVW I V P I TS I RDGRQQQD Y 
WI^VRAQNDLFSTSGNEWLLNLNVTGYYRVNYDEENWRKI 

1 1 NDAFNLA5 AH KV P VTLALNNTLFL I E ERQ YMPWEAALS S LS YF KLM FDRS EVYGPMKN 
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YLKKQVTPLFIHFRNNTNNWRE I PENLMDQYSEVNAI STACSNGVPECEEMVSGLFKQWM 
ENPNNNPIHPNLRSTVYCNAIAQGGEEEWDFAWEQFRNATLVNEADKLRAALACSKELWI 
LNRYLSYTLNPDLI RKQDATSTI I SITNNVI GQGLVWDFVQSNWKKPFNDYGGGS FSFSN 
LIQAVTRRFSTEYELQQLEQFKKDNEETGFGSGTRALEQALEKTKANIKWVKENKEWLQ 
WFTENSK 



A BLAST analysis of SEC7 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC7 had high 
homology to other proteins as shown in Table 7C. 

5 



Table 7C BLASTX results from PatP database for SEC7 







Smallest 






Sum 




High 


Probability 


Sequences producing High- scoring Segment Pairs; 


Score 


P(N) 


patp:AAW9362l Human CD 13 /aminopeptidase N protein 


5066 


0.0 


patp:AAB54345 Human pancreatic cancer antigen protein 


5059 


0.0 


patp : AAU12270 Human PR05995 polypeptide sequence 


1486 


4.2e-152 


patp:AAB24422 Human PR01154 protein 


1279 


3.6e-130 


patp:AAY66736 Membrane -bound protein PR01154 


1279 


3.6e-130 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC7 protein of the present invention was found to have 734 of 967 
amino acid residues (75%) identical to the 996 amino acid NM_008486. SEC7 also has 
10 homology to the other proteins shown in the BLASTP data in Table 7D. 



Table 7D. SEC7 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 

(%) 


Expect 


gi|6678664[re 
f|NP 032512.1 

(NM_008486) 


leucine 
a ryl aminopeptidase 1, 
intestinal; 
aminopeptidase M; 
aminopeptidase N; 
microsomal 
aminopeptidase 
[Mus musculus] 


966 


734/967 
(75) 


841/967 
(86) 


0.0 


gi|l351929|sp 
|P1554l|AMPN 
RABIT 


AMINOPEPTIDASE N 

(MICROSOMAL 
AMINOPEPTIDASE) 
(LEUKEMIA ANTIGEN CD13) 


966 


772/970 
(79) 


869/970 
(89) 


0.0 


qi|l687751l|q 
b|AAH17011.1 | 
AAH17011 
(BC017011) 


Similar to alanyl 
(membrane) 
aminopeptidase 
[Mus musculus] 


974 


738/975 
(75) 


840/975 
(85) 


0.0 
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gi|45C2095|re 
£ | NP C01141 . 1 

1 

(NM_001150) 


membrane alanine 
aminopeptidase 
precursor; microsomal 
aminopeptidase; Alanyl 
(membrane) 
aminopept ida se 
(aminopeptidase N, 
aminopeptidase M, 
[Homo sapiens] 


967 


964/967 
(99) 


PCT/U 

965/967 
(99) 


S02/00609 
0.0 


gi|H3743|sp| 
P15144|AMPN H 
UMAN 


AMINOPEPTIDASE N 
(MICROSOMAL 
AMINOPEPTIDASE) (GP150) 
(MYELOID PLASMA MEMBRANE 
GLYCOPROTEIN CD13) 


967 


967/967 
(100) 


967/967 
(100) 


0.0 



This BLASTP data is displayed graphically in the ClustalW in Table 7E. A multiple 
sequence alignment is given in Table 7E, with the SEC7 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 7D. 



Table 7E. ClustalW Alignment of SEC7 



1) SEC7 (SEQ ID NO: 14) 

2) gi|6678664| (SEQ IDN0:71) 

3) gi|l351929| (SEQ ID NO:72) 

4) gi|l687751l| (SEQ IDNO:73) 

5) gi|4502095| (SEQ ID NO:74) 

6) gi|ll3743| 



SEC7 

gi | 6678664 | 
gi 1 1351929 j 
gij 16877511| 
gi j 4502095| 
gij 113743 | 



SEC7 

gi| 6678664] 
gij 1351929| 
gijl687751l| 
gij4502095| 
gij 113743 | 



SEC7 

gi| 6678664 | 
gijl351929| 
gij 1687751l| 
gij4502095| 
gij 113743 | 



SEC7 

gi | 6678664 | 
gi 1 1351929| 
gijl687751l| 
gi|4502095| 



(SEQ 



ID NO:75) 
10 



20 

.1-. 



30 

.1.. 



40 



50 



MAKGFY ISKSLGI LGI LLGVAAV CT 1 1 ALS WYjgQE lOJKKAjSjjjS pE.A-§T| 
MA KG F Y I S K§LG I LG I L LG V AAV CT 1 1 AL S W YwQ E KN^K A§S|S SB^JJ 
MAKGFY I SKS LG I LG I LLGVAAVCT I |§ALS W YgQE K>J KKftjjffi-S pBjjfp 
MAKG F Y I S K§ LG I LG 1 LLGVAAVCT 1 1 A LS V V Y$Q F. K N[|n a[|? sE^AnT 
MAKG FYISKSLGI LG I LLGVAAVCT 1 1 ALS W yHq E KN KNA^jfl S PfflAiT 
MA KG F Y I S KS LG I LG I LLGVAAVCT 1 1 ALSWYSQEKNKNA^S pSa^T; 




I 



110 

. . I . . 



120 



I 



130 



140 



150 
■-I 



LTPNfeEGL YaFfeGSSTVRFTCgEATDVI 1 1 HS KKLNYTL bQG H R WLRGV 
LTPN&gGLYa FgcgSTVRFTC&gTDVI I IHSKKLNYTLHggHRWLRj^ 
l|pnH1gLY0 FflGS3TVRFTCgEAT§\'I I IHSKKLNYT^QGHRWLRGV 
LTPNi^GLYH F|pjGS3TVRFTo|^TDVIIIHSKKLNYTLS35jHRVVLRE^ 



LTPN^GLY^FSGSSTVRFTCaEATDVIIIHSKKLNYTL|QGHRWLRGV 
L'J' PwbjyG LVw F[t<GSS i'VR FTCf^EATD V III H S KKLNY TL§QGH R WLRGV 



160 



170 



180 



190 



200 



GSQPP0ID KT E L VEgT E Y LVV HL^GSLVffigSQY EMDSE FgG E L ADD 
Gcfift pjjj I D KT E L V EgT E Y L WHLSGS LvfeS^Q Y E MDS§ FgG E L ADD 
G S O ? P2 1 ^T ELV £j»T E Y L\ r /HlSgJJ L vJjSS Q Y E MDjjtfgj FftG E L ADD 
GfSE^j 1 D KT E LVDSTE Y L WHLHGS L vfcjgQ Y EMDSE FgGELADD 
G S Q P pb; 1 D K T E L V EgT E Y L V V H L§G S L ViSgS Q Y EM OS E FgG EL-ADD 



GSQPPiJiLDKTELVE 
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gi | 113743 | 



SEC7 

gi | 6678664 | 
gi 1 1351929 I 
gi|l6S7751l| 
gi I 4502095 | 
gi 1 113743 | 



SEC7 

gi | 6678664 | 
gi 1 1351929 I 
gijl687751l| 
gi|4502095| 
gi | 113743 | 



SEC7 

gi | 6678664 | 
gi | 1351929 | 
gi|l687751l| 
gi I 4502095 | 
gi| 113743 | 



SEC7 

gi 
gi 
gi 
gi 
gi 



6678664 | 
1351929| 
16877511 | 
4502095| 
113743| 



SEC7 

gi | 6678664 | 
gi|1351929| 
gi|l687751l| 
gi|4502095| 
gi 1 113743 | 



210 
..) .. 



I 



220 
. . I . . 



230 



240 



250 



I 



I 



FYRSEYM EGKVP. KW ATTQMQ AAD AR KSFPCFCE P AM KAg FN 1 7 L I H pfcjD 
FYKS E Y MEG^^KW ATTQMQ AADAR KS FPCFCE PAM KaJiFW 1 7 L I |jpjjjl 
FYRSEYMEf?N'VHKVVATTQMQA.^DARKSFPCFCEPAMlCA«FNI7[3lHPf?iD 

fyrseymeg^^kvvattqmqaadarksfpcfcepamkaSfni7li|p}51 

FYRSEY MEGN"VR KW ATTQMQAADAR KS F ? CFT E PAM KAg FN I7LIH P&D 
FYRSEY MEGK VR KVV ATTQMQ AAD AR KSFPCFCE P AM KAl" FN 1 7 L I H pBd 



280 



300 




350 



360 
. . I . . 



370 380 390 



400 



QIGLPDFNAGAMENWGLVTYRE&SLLFDPLSSS j S N KE RWT V I AH E LAH 
QlgLPDFNAGAMEWWGLVTYRESSL^FD^SSS jj SNK2RWTVIAHELAH 
QIGLPDFNAGAMENVJGLVTYRH^LLFDPL^SS jj SNK2RWTV@AHELAH 
Q 1 2L PD FN AG AM E NVJGLVTYR E^S L§ FpggsS S jj S N K 2 RWTV T AH E LAH 



Q 1 2L PD FN AG AM E NVJGLVTYR 2§S L§j Fp^gsS S n S N K 2 RWTV T AH E LAH 
QIGLPD FMAGAM E NWGLVTY R Ej*jS LLFDPL3SS | SNKE RWTV I AH E LAH 
CTGLPD FNAG AM E NVJGLVTYR E§S LLFD PL3SS : S MKERVVTV I AH EL AH 



410 



420 430 
..I....J... J.. 



440 



450 



QW FGN LVT jpj? W W W D LW LN EG FAS Y V E YLGADYAE P TWN LKDLM VL-NDV Y R 
QW FGWLVTg§WWWD] «W LN EG FAS Y V E Y LGADYAE PTWNI..KDI .MVLNDVYR 
QW FGWLVT S^WWNDLWLNEG FAS YVEY LGADYAE ?TWNLKDLQVLMi^[ 
QW FGN LVT S0WWNDLWLNEG FAS YVEY LGADYAE PTWNLKDLMVLNDV Y P. 
QWFGNLVT[rqwVJNDLWLNEGFA3YVEYLGADYAEPTWNLKDLMVL\ T DVYR 
QWFGNLVTBgWWNDbWLNEGFASYVEYLGADYAEPTWNLKDLMVLNDVYR 



SEC7 


gi 


6678664] 


gi 


1351929) 


gi 


16877511 


gi 


4502095) 


gi 


113743) 



SEC7 



gi 
gi 
gi 
gi 
gi 



6678664 | 
1351929) 
16877511| 
4502095 | 
113743) 



SEC7 

gi | 6678664 | 




510 



520 
. .| .. 



530 
..I .. 



540 



550 



EDK/FKpGL§SY I.HT^Y^NTfjY I iWgH LQ 3AVNp§ 
EDWjFK oj-GLAS Y LHTFAYQNT I YL&LWitfH LQ aUvNj$$ 
E DM F K$G LAS Y LHT F A YQNT I Y LSI LW§H LQgAVNi^ 




560 
..I.. 



570 
..I.. 



580 



590. 



600 



RwRlQMG F PV I TVittTSTGy^SQolH FL.L-DPSSNVTRPSE FN Ypfo I VP 
RW^LQMGKPVI T V^jT^ f rG[ffjjj SQ&H F L L H aigS NVT R P S E FN Y||W I ^ P I 
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RWMLQMgI^ 

RWm LQMG FPV I TvStSTGkSSQ^ 1 FLLD^SMVTRPS E FN YEjW I l3Jl 

rwSlqmgfpvitvSt3tgRvsq|mflldp^ 

RW^LOMGFPVITV§TSTG^SQKHFLLDPaSNVTRPSEFNY^HIV?laaSg 



gi 
gi 
gi 



1351929]" 
16877511| 
4502095| 
1137431 



SEC7 

gi | 6678664 | 
gi 1 1351929 I 
gi | 16877511 | 
gi|4502095| 
gi | 113743 | 




Njjjwh L§N LNVTG Y Y@VN Y D EJNW 
NEWS LLN|NVTGYYg\'NYDESNW 
M E WfflLLN LMVTGY YjjijVN YDEgNW 
M EWftLLN LNVTG Y YWVCTYDESNW 



660 670 680 690 700 



SEC7 

gi | 6678664 | 
gi 1 1351929 I 
gi j 16877511 | 
gi|4502095| 
gi | 113743 | 



SEC7 



gi 
gi 
gi 
gi 
gi 



6678664 | 
1351929) 
16877511) 
4502095| 
113743 | 




SEC7 


|rbi 


gi | 6678664 | 




gi|l351929| 


Jtrr 


gi|l687751l| 


jVNR 


gi|4502095| 


Qrei 


gij 113743 | 


Qrei 



760 



770 



780 



790 

. . I . . 



800 
--I 



Pj^LKDQYj?jEftjNAI STACSNG^j|ECE|^WSgLF KQWM^NPWNN P I H 
P §fil^j|Q Y&Ec^AI S TACSSg»E; aECSti^vSSL^OWMgM PHMNy I H 



ISTACSiGitBECjp^w:L^QWM|MPMMNi5lH 
P^LMDQYSESNAISTACSNGpWECEjilv^S'LFKQWM^^P^INPIH 

pEEl^qySePnais?^^ 

pj58LKDQYpE|g^ 

pi?Slkdoy§e^na t stacsng|Bece^vs!l F KQWMgN PWNNFIK 



PfoffiLKDOYHEfftNAISTACSNG^ 



SEC7 

gi | 6678664 | 
gij 1351929 j 
gi | 16877511 | 
gi|4502095| 
gij 113743 | 



810 



820 
. . I .. 



830 



840 



850 



pn lrstvycnai asgge ee w d f aw eg f rn at lvn £ ad klrwa lacs kegw 
pnlrswycnaiaBggeeew|?aweqfrnatlvneadklr|alacsk|8w 

PN L R|TV YCN A I AgGG eJ E WDFAWEQ F RNAT LVN E AD KLRg AL AC S jjjsfyw 
PNLRSTV YCN AI AgGGE E £ W^F AWEQF RN ATLVN EAD KLRg A LACS K»W 
'NLRS TV YCN A \ ASGGE E E WDFAW EQ F RN AT LVN E AD K L RSA LACS KEjJw 



/ YCN AI ASGGE 



SO FRM ATLVN 



SEC7 



91 

gi 
gi 
gi 
gi 



6678664 | 
1351929| 
16877511) 
4502095 | 
113743 1 



860 



870 



860 

..I.. 



890 



900 

^pBn 



ilnryl5ytlnpd3i rkodats t 1 1 s i mjjnv i gqglvwdfvqs ww kk^f 
ilnrylsytlnpdSirkqdBtstiisi^nv^Slvwdfv^snwkklf 

ILMRYLSYTLNPdBiR^QDATSTT^S 1 BaNV IGOULVWDFVQSNWKKLF 



ILNRYLSYTLNPDftlRKQDgTSTIISI 



ILNRYLSYTLN 
ILNRYLSYTLN 



gSjNVLGOU 
g^VgC-jjjj 



LVWDFVtPSNWKKLFl 



PDglRKQDATSTIISlgwNVIGOgLVWDFVQSNWKKLFj 
PD*r R KQDATST I T S I wraNV I COSLVWD FVQS NWKK§Fj 



SEC7 



gi 
gi 
gi 
gi 
gi 



6678664) 

1351929| 

16877511| 

4502095| 

113743| 



910 

..I.. 



920 



930 



940 



950 



DYGGGSFSFaNLIQAVTRRFSTEYELQQLEQFKraDNgaiGFGSGTRALEQ 
|YGGGSFSF0NLIQ^TRRFS|E|ELQQLEQFKgDNgTGFG§GTRALEQ 
c|CGGSFSFBNL:^VTRRFSTZYELQQLSQF|g|N^TGFGSGTRALEQ 

^ygggsfsfwnliq^vtrrfs^e^elqqleqfkJdnS JJtGFGj^GTRALEQ 

DYGGGSFS^LIQAVTRRFSTSYELQQLSQFKjSDNjJ^TGFGSGTRALEQ 
DYGGGSFSF^Ll0AVTRRFSTEYELQ0L5QFK^DN[g gTGFGSGTRALEQ 
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ALEKTgAN I KWV KEN KEftVL^W FTEMSy 
ALEKtHaW I gwv KEN KfSvjSftW FTENSg 



ALE KTjJjAN I jgWV KEN K^B 
ALEKTgANIKl'JVKEMKEfflVLgVJFTEMSn 
ALE KT$AN I KWV KE M KEQVLgW FTENSg 



SEC7 

gi | 6678664 | 
gi|l351929| 
gi j 16877511 | 
gi|4502095| 
gi j 113743 | 



The presence of identifiable domains in SEC7, as well as all other SECX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
5 domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SEC7 as disclosed in Table 7F, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 
single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
10 by the sign (+). The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW. 

Table 7F lists the domain description from DOMAIN analysis results against SEC7. 
This indicates that the SEC7 sequence has properties similar to those of other proteins known 
1 5 to contain this domain. 



Table 7F. Domain Analysis of SEC7 

gnl|Pfam|pfam01433 , PeptidaseJVIl, Peptidase family Ml. Members of this family 
are aminopeptidases. The members differ widely in specificity, hydrolysing acidic, basic or 
neutral N-termioal residues. This family includes leukotriene-A4 hydrolase, this enzyme 

also has an aminopeptidase activity. 
CD-Length =393 residues, 100.0% aligned 



Score = 461 bits (1186), Expect «= 9e-131 



SEC 7: 


76 


LPNTLKPDSYQVTLRPYLTPNDRGLYVPKGSSTVRFTCK-EATDVIIIHSKKLNYTLSQG 


134 






LP + P Y + L TP F GS T+ TD I ++H+K L 




SbjCt: 


1 


LPTNWPIHYDLRL TPFLPEKPTFSGSVTITLQATIAGTDEIVLHAKDLTI 


51 


SEC 7: 


135 


HRWLRGVGGSQPPDIDKTELVEPTEYLWHLKGSLVKDSQYEMDSEFEGELADDLAGFY 


194 






V L GV GS P ++ L + T+ L + L SL QY ++ ++ G+++D + GFY 




SbjCt: 


52 


SSVTLVGVNGSTPESVE-FSLQDETQKLTITLPQSLSAGQQYTLEIDYTGKISDSMLGFY 


110 


SEC 7: 


195 


RS E YMEG - - NVRKOTATTQMQAADARKS FPCFDE PAMKAE FN I TLIH PKDLTALSNMLPK 


252 






RSEY +G K +ATTQ + DAR++ FPCFDE P+ KA F IT+ HPK TALSNM 




SbjCt: 


111 


RS E YTDGGDGETKYMATTQF E PTD ARRAFPC FDE PS FKAT FT I T I TH P KG S TALSNMP V I 


170 
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OOP 7 . 


7t;"5 




312 






x xH j-T P TTP MCTYT T &Px\7 x VxF x xGV +R + 4-ARP A AG 




Sbjct: 


171 


TTT KDDDGRVI TTF E TT PPMST YLLAFWGD LT YLETE TKDGVPVRVYAR PGAKNAG 


227 


o£<V» / . 


ill 
J 1 j 


urnYaT.MVTTDTT Mirpn<'iuvTYrPVPT.ov'CTv , kTr , T pnPTJAfiAMFNWfiTjVTYPPNQT.T.FTiPTi 


372 






G YAL+VT +L F+ ++ PYPLPK DQ+ +PDF+AGAMrJMWljLi+ 1 ykji +hlj+ui> 




Sbj Ct : 


228 


nruiYAT.nvTWT.T ppvFPYPGYPYPT.PifT.nnvAVPnPQAnAiViTaJWGLiTYP^ 

^\J^J * *■ In/ V i AniiiiP.r IfiDlf yin ruriUJUyvn w IT L/C unUrtlluHnyju* a 4 4wf nu tj iwr a 


287 


SEC 7: 


373 


SSSSSNKERWTVIAHEIJtfJQWFGNLvTIEW^ 


430 






SS++SNK+RV +VI AHELAHQWFGNLVT+ +WW+DLWLNEGFA+ Y+ E YL D EPTWN 




Sbjct: 


288 


S STNSNKQRVASVI AHEIAHQWFGNLVTMKWWDDLWLNEG FATYLE YL I TDELGGE PTWN 


347 


SEC 7: 


431 


LKDLNTVLNDV Y R VMAVDALAS S HPLS T PAS E I NT P AQ I SE LFDA I S YS KG 480 








+ + L + +A DAL SSHP++ E+ TP++IS++FDAI+Y KG 




Sbjct: 


348 


MEALF-GLVI^1JU J ARDAI^SSHPIT---VF^TPSEISDIFDAITYEKG 393 (SEQ 


ID NO: 301) 



The aminopeptidase-N (a/k/a APN, CD13, EC 3.4.1 1.2) disclosed herein as SEC7, is a 
well established marker of normal and malignant cells of the myelo-monocytic lineage. It is 
also expressed by leukaemic blasts of a small group of patients suffering from acute or chronic 
5 lymphoid leukaemia. CDl3/aminopeptidase N (E.C.3 .4.1 1 .2) is an ectoenzyme located in the 
outer membrane. A soluble, non-cell-associated form of CDI3/GP150/aminopeptidase-N 
localizable to plasma also exists. 

The expression of the APN gene in T cell lines as well as the induction of APN gene 
and surface expression in human peripheral T cells by mitogenic activation have been 

10 demonstrated. For example, aminopeptidase expression was shown to be upregulated by a 
Thl -related cytokine, IFN-gamma. The induction of APN surface expression is partially 
resistent to the action of the inhibitors of protein biosynthesis, puromycin and cycloheximide, 
and is not prevented by tunicamycin, an inhibitor of glycosylation. The rapid mitogen-induced 
surface expression of APN, detectable 20 hours after stimulation, is dominated by mechanisms 

15 not dependent on de novo protein biosynthesis or glycosylation. Monocyte, granulocyte, and 
lymphocyte-enriched cell fractions possess aminopeptidase-N activity that is inhibitable by 
CD 13 antibodies. Immunoaffmity isolation of plasma aminopeptidase-N has also been carried 
out; further characterization using functional studies and sodium dodecyl sulfate- 1 
polyacrylamide gel (SDS-PAGE) electrophoresis indicates that CD13 MABs can completely 

20 clear plasma of aminopeptidase-N activity and that the purified protein has similar 
electrophoretic characteristics to cell-derived material. 

The activity of aminopeptidase in, for example, bronchoalveolar lavage fluid (BALF) 
was significantly higher in patients with sarcoidosis than in normal volunteers (NV) and 
control patients (CP). The activity significantly correlated with lymphocyte percentages and 

25 the ratio of CD4+ to CD8+ T lymphocytes in the BALF, and was higher in patients with 
sarcoidosis with parenchymal involvement than in those without the involvement. 
CD13/aminopeptidase N protein, which has a molecular mass of approximately 1 50 kD, was 
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detectable in alveolar macrophages (AM) from patients with sarcoidosis at higher levels than 
in those from NV. CD13/aminopeptidase N induced in vitro chemotactic migration of human 
lymphocytes in a concentration range of 10(0(5) to 10(-)(1) U/ml. The chemotactic activity 
was greater for CD4+ T lymphocytes than for CD8+ T lymphocytes. The enzymatic activity of 
5 CD1 3/aminopeptidase N was responsible for the chemotactic activity because bestatin, an 
inhibitor of GDI 3/aminopeptidase N, abolished the chemotactic activity. Higher chemotactic 
activity for lymphocytes was detected in the B ALF from patients with sarcoidosis than in that 
from NV, and the activity was significantly decreased by treatment with bestatin. CD 1 3/ 
aminopeptidase N expressed in AM thus has a role in T-lymphocyte involvement in the 

10 sarcoid lung and the pathogenesis of alveolitis in this disorder and other disorders involving 
abberant cellular proliferation. 

The SEC7 disclosed in this invention is expressed in at least the following tissues: 
apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 

15 CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 
frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and HI, nervous tissues, medulla, subthalamic nucleus, ovary, 

20 pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 

25 Further expression data for SEC7 is provided in Example 2. 

The nucleic acids and proteins of SEC7 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC7 
nucleic acid encoding the aminopeptidase-like protein of the invention, or fragments thereof, 
may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 

30 acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 
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below. The disclosed SEC7 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC7 epitope 
comprises from about amino acids 40 to about 120. In another embodiment, for example, a 
SEC7 epitope comprises from about amino acids 125 to about 275. In further embodiments, 
5 for example, a SEC7 epitope comprises from about 280 to about 310, from about 320 to about 
420, from about 430 to about 460, from about 470 to about 480, from about 500 to about 650, 
from about 660 to about 850, and from about 860 to about 961 . 

SEC8 

1 0 The disclosed SEC8 (alternatively referred to herein as CG560 10-01) includes the 398 

nucleotide sequence (SEQ ID NO: 15) shown in Table 8A. A SEC8 ORF begins with a Kozak 
consensus ATG initiation codon at nucleotides 2-4 and ends with a TAG codon at nucleotides 
224-226. 



Table 8A. SEC8 Nucleotide Sequence (SEQ ID NO:15) 

GATGCTGGGGCTGGTCCTGGCCTTGCTGTCCTCCAGCTCTGCTGAGGAGTACGTGGGCCT 
GTCTGCAAACCAGTGTGCCGTGCCGGCCAAGGACAGGGTGGACTGCGGCTACCCCCATGT 
CACCCCCAAGGAGTGCAACAACCGGGGCTGCTGCTTTGACTCCAGGATCCCTGGAGTGCC 
TTGGTGTTTCAAGCCCCTGACTAGGAAGACAGAATGCACCTTCTGAGGCACCTCCAGCTG 
CCCCTGGGATGCAGGCTGAGCACCCTTGCCCGGCTGTGATTGCTGCCAGGCACTGTTCAT 
CTCAGTTTTTCTGTCCCTTTGCTCCCGGCAAGCTTTCTGCTGAAAGTTCATATCTGGAGC 
CTGATGTCTTAACGAAT AAAGGTCCCATGCTC CAC CCG 

1 5 " " _ ~ ~ ^ ~~ _ ^ ~~ — — ~ — — ~ ^ 

The SEC8 polypeptide (SEQ ID NO: 16) encoded by SEQ ED NO: 15 is 74 amino acids 

in length and is presented using the one-letter amino acid code in Table 8B. The Psort profile 

for SEC8 predicts that this sequence has a signal peptide and is likely to be secreted from the 

cell with a certainty of 0.3700. In alternative embodiments, a SEC8 polypeptide is located to 

20 the endoplasmic reticulum (lumen) with a certainty of 0. 1000, to the endoplasmic reticulum 

(membrane) with a certainty of 0.1000, or to lysosomes with a certainty of 0.1000. The Signal 

P predicts a likely cleavage site for a SEC8 peptide is between positions 14 and 15, i.e., at the 

dash in the sequence SSA-EE. 



Table 8B. SEC8 protein sequence (SEQ ID NO:16) 

MLGLVLALLSSSSAEEYVGLSANQCAVPAKDRVDCGYPHVTPKECNNRGCCFDSRIPGVP 
WCFKPLTRKTECTF 

25 ~ ~ ~~ ~ — __ _ 
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A BLAST analysis of SEC8 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC8 had high 
homology to other proteins as shown in Table 8C. 



Table 8C. BLASTX results from PatP database for SEC8 






Smallest 






Sum 




High 


Probability 


Sequences producing High- scoring Segment Pairs: 


Score 


P(N) 


patp:AAR26876 Human intestinal trefoil factor 


412 


2.7e-38 


patp:AAW27631 Human intestinal trefoil factor (hITF) 


412 


2.7e-38 


patp:AAY99888 Human intestinal trefoil factor 


412 


2.7e-38 


patp:AAW06550 Human colon specific gene CSG8 


399 


6.5e-37 


patp :AAW46882 Protein sequence 


399 


6.5e-37 



5 

In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC8 protein of the present invention was found to have 74 of 74 amino 
acid residues (100%) identical to the 74 amino acid NM_003226. SEC8 also has homology to 
the proteins shown in the BLASTP data in Table 8D. 



Table 8D. SEC8 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 
(%) 


Positive 

<%) 


Expect 


gi|4507453 |re 
f |NTP 003217.1 
1 

(NM_003226) 


trefoil factor 3 
(intestinal) ; trefoil 
factor 3, HITF, human 
intestinal trefoil 
factor 
[Homo sapiens] 


74 


74/74 
(100) 


74/74 
(100) 


3e-27 


gi|38S570|qbl 
AAB27021.ll 


trefoil factor [human, 
intestine, Peptide 
Partial, 61 aa] 


61 


61/61 
(100) 


61/61 
(100) 


le-26 


gi|7768743|db 
j | BAA95531.il 
(AP001746) 


trefoil factor 3, HITF, 
human intestinal trefoil 


74 


70/74 
(94) 


72/74 
(96) 


3e-24 


ef 

0 


17461336|r 
XP 032969. 

21 

CM 032969) 


trefoil factor 3 
(intestinal) 
[Homo sapiens] 


80 


70/74 
(94) 


72/74 
(96) 


5e-24 


qi|l2084578|p 
db | 1E9T | A 


Chain A, High Resolution 
Solution Structure Of 
Human Intestinal 


59 


55/59 
(93) 


57/59 
(96) 


le-22 



This BLASTP data is displayed graphically in the ClustalW in Table 8E. A multiple 
sequence alignment is given in Table 8E, with the SEC8 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
15 shown in Table 8D. 
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Table 8E. ClustalW Alignment of SEC8 



1) SEC8 (SEQ ID NO:16) 

2) gi|4507453| (SEQ ID NO:76} 

3) gi|385570| {SEQ ID NO:77) 

4) gi j 7768743 | (SEQ ID NO:78) 

5) gi|l7461336| (SEQ IDNO:79) 

6) gi|12084578| (SEQ ID NO:80) 



SEC8 

gi | 4507453] 
gi [385570 | 
gi j 7768743 | 
gi [17461336 | 
gi j 12084578 j 



SEC8 

gi [4507453 | 
gi |385570| 
gij 7768743 | 
gi | 17461336 | 
gi|l2084578| 



The presence of identifiable domains in SEC8, as well as all other SECX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SEC8 as disclosed in Table 8F, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 
single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
by the sign (+). The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW. 

Table 8F lists the domain description from DOMAIN analysis results against SEC8. 
This indicates that the SEC8 sequence has properties similar to those of other proteins known 
to contain this domain. 




60 



70 



I 



HICNW RGCC FUSR I PGVPWC FKPL 
ECNNRGCCFDSR J PGVPWC FKPL. 
ECNNRGCCFDSR I PGVPWC FKPZ. 
ECNMRG CC FDSRI PGVPW CFKPLS 
ECN MRG CC FDSRI PGVPWC F K? J? 
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Table 8F. Domain Analysis of SEC8 



gnllSmartlsmartOOOl 8, P, P or trefoil or TFF domain; Proposed role in renewal and 

pathology of mucous epithelia. 
CD-Length = 47 residues, 95.7% aligned 
Score = 62.4 bits (150), Expect = 9e-12 

SEC 8: 23 NQCAVPAKDRVDCGYPHVTPKECNNRGCCFDSRIPGVPWCFKPLT 67 

QC+VP +R++CG P +T EC RGCCFDS I GVPWCF P T 
Sbjct: 1 FQCSVPPSERINCGPPGITEAECEARGCCFDSSISGVPWCFYPNT 45 <SEQ ID NO: 302) 



TFF-peptides (i.e. TFF1, TFF2, TFF3; formerly P-domain peptides, trefoil factors) 
have been established as secretory products typical of mucin-producing epithelial cells, for 
example, the respiratory tract, the salivary glands, the uterus, and the conjunctiva. TFF- 
peptides have a pivotal role in maintaining the surface integrity of these delicate epithelia as 
constituents of mucus gels as well as by their anti-apoptotic properties and their motogenic 
activity modulating cell migratory processes. Mucin-associated TFF-peptides (formerly P- 
domain peptides or trefoil factors) are typical motogens enhancing migration of cells in 
various in vitro models mimicking restitution of the intestine. 

One of these peptides, TFF3, disclosed herein as SEC8 has been detected as a new 
neuropeptide of the human hypothalamo-pituitary axis where it is synthesized in oxytocinergic 
neurons of the paraventricular and supraoptic nuclei. From there it is transported to the 
posterior pituitary where it is released into the blood stream. Promoter methylation analyses 
showed that, in tissues where these genes are normally expressed, the proximal promoters of 
TFF1 and TFF2 are specifically not methylated and that of TFF3 is partially demethylated. In 
contrast, in organs that do not express TFFs, the promoters of the three genes are methylated. 
These findings strongly argue for the involvement of epigenetic mechanisms in the regulation 
of TFF expression in normal and pathological conditions. In addition, TFF3 demonstrates anti- 
anoikic properties. TFF3 activates NF-kappaB in enterocytes, and TFF3-induced resistance to 
anoikis in intestinal epithelial cells is mediated by a distinct signaling cascade linked to NF- 
kappaB. 

Trefoil peptides are abundantly expressed epithelial cell products which exert 
protective effects and are key regulators of gastrointestinal epithelial restitution, the critical 
early phase of cell migration after mucosal injury. TFF-peptides act as motogens in the human 
respiratory epithelium triggering rapid repair of damaged mucosa in the course of airway 
diseases such as asthma. Synthesis of TFF-peptides also occurs pathologically as result to 
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chronic inflammatory diseases, for example of the gastrointestinal tract. Aberrant synthesis of 
TFF-peptides is observed in many tumors, for example, TTF is induced in human intestinal 
metaplasia and conserved in all gastric cancers. 

The SEC8 disclosed in this invention is expressed in at least the following tissues: 
apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 
frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and III, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC8 is provided in Example 2. 

The nucleic acids and proteins of SEC8 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. The SEC8 
nucleic acid encoding the TFF-like protein of the invention, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 
below. The disclosed SEC8 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC8 epitope 
comprises from about amino acids 20 to about 65. 

SEC9 

The disclosed SEC9 (alternatively referred to herein as CG56 162-01) includes the 
1 192 nucleotide sequence (SEQ ID NO: 17) shown in Table 9A. A SEC9 ORF begins with a 
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Kozak consensus ATG initiation codon at nucleotides 151-153 and ends with a TGA codon at 
nucleotides 1091-1093. 



Table 9 A. SEC9 Nucleotide Sequence (SEQ ID NO:17) 



CCAGCCCGAAAGGCAGGGTCTGGGTGCGGGAAGAGGGCTCGGAGCTGCCTTCCTGCTGCC 
TTGGGGCCGCCCAGATGAGGGAACAGCCCGATTTGCCTGGTTCTGATTCTCCAGGCTGTC 
GTGGTTGTGGAATGCAAACGCCAGCACATAATGGAAACAGGACCTGAAGACCCTTCCAGC 
ATGCCAGAGGAAAGTTCCCC CAGGCGGACCCCGCAGAGCATTCCCTAC CAGGACCTCCCT 
CACCTGGTCAATGCAGACGGACAGTACCTCTTCTGCAGGTACTGGAAACCCACAGGCACA 
CCCAAGGCCCTCAT CTTTGTGTCCCATGGAGC CGGAG AGCACAGTGGC CGCTATGAAGAG 
CTGGCTCGGATGCTGATGGGGCTGGACCTGCTGGTGTTCGCCCACGACCATGTTGGCCAC 
GGACAGAGCGAAGGGGAGAGGATGGTAGTGTCTGACTTCCACGTTTTCGTCAGGGATGTG 

CACTCCATGGGAGGCGCCATCGCCATCCTCACGGCCGCAGAGAGGCCGGGCCACTTCGCC 
GGCATGGTACTCATTTCGCCTCTGGTTCTTGCCAATCCTGAATCTGCAACAACTTTCAAG 
GTCCTTGCTGCGAAAGTGCTCAACCTTGTGCTGCCAAACTTGTCCCTCGGGCCCATCGAC 
TCCAGCGTGCTCTCTCGGAATAAGACAGAGGTCGACATTTATAACTCAGACCCCCTGATC 
TGCCGGGCAGGGCTGAAGGTGTGCTTCGGCATCCAACTGCTGAATGCCGTCTCACGGGTG 
GAGCGCGCCCTCCCCAAGCTGACTGTGCCCTTCCTGCTGCTCCAGGGCTCTGCCGATCGC 
CTATGTGACAGCAAAGGGGC CTACCTGCTCATGGAGTTAG CCAAGAGCCAGGACAAGACT 
CTCAAGATTTATGAAGGTGCCTACCATGTrCTCCACAAGGAGCTTCCTGAAGTCACCAAC 
TCCGTCTTCCATGAAATAAACATGTGGGTCTCTCAAAGGACAGCCACGGCAGGAACTGCG 
TCCCCACCCTGAATGCATTGGCCGGTGCCCGGCTCATGGTCTGGGGGATGCAGGCAGGGG 
AAGGGCAGAGATGGCTTCTCAGATATGGCTTGCAAAAAAAAAAAAAAAAAAA 



5 The SEC9 polypeptide (SEQ ID NO: 1 8) encoded by SEQ ID NO: 1 7 is 3 1 3 amino 

acids in length and is presented using the one-letter amino acid code in Table 9B. The Psort 
profile for SEC9 predicts that this sequence is likely to be localized at the cytoplasm with a 
certainty of 0.6500. In alternative embodiments, a SEC9 polypeptide is located to lysosomes 
(lumen) with a certainty of 0.1971, or to the mitochondrial matrix space with a certainty of 
10 0.1000. 



Table 9B. SEC9 protein sequence (SEQ ID NO:18) 



MBTGPEDPSSMPEESSPRRTPQSIPYQDLPHIjVNADGQYLFCRYWKPTGTPKALIFVSHG 
AGEHSGRYEELARMIJ1GLDLLVFAHDHVGHGQSE 

YPGLPVFLLGHSMGGAIAILTAAERPGHFAGMVLISPLVLANPESATTFKVLAAKVLNLV 
LPNLSLGP IDSSVLSRNKTEVDI YNSDPLI CRAGLKVCFGIQLLNAVSRVERALPKLTVP 
FLLLQGSADRLCDSKGAYLLMELAKSQDKTLKIYEGAYHVLHKELPEVTNSVFHEINMWV 
S QRT AT AGT AS P P 



A BLAST analysis of SEC9 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC9 had high 
1 5 homology to other proteins as shown in Table 9C. 



Table 9C. BLASTX results from PatP database for SEC9 



55 



WO 02/055705 



PCT/US02/00609 



Sequences producing High- scoring Segment Pairs: 

patp:AAG10768 Arabidopeis tha liana protein fragment 
patp:AAG10769 Arabidopsis thaliana protein fragment 
patp:AAG10770 Arabidopsis thaliana protein fragment 
patp:AAB96388 Putative P. abyss i lysophospholipase 
patp:AAW23073 Thermococcus esterase CL-2-30LC 



Smallest 
Sum 

High Probability 
Score P (N) 



343 
343 
343 
326 
319 



5.6e-31 
5,6e-31 
5.6e-31 
3.5e-29 
1.9e-28 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC9 protein of the present invention was found to have 313 of 313 
amino acid residues (100%) identical to the 313 amino acid NM_007283. SEC9 also has 
homology to the other proteins shown in the BLASTP data in Table 9D. 



Table 9D. SEC9 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
<aa) 


Identity 

(%) 


Positive 

(%) 


Expect 


qi (6005786 |re 
f|MP 009214.1 
1 

(NM 007283) 


monoglyceride lipase; 
lysophosphol ipase - 1 ike ; 


313 


313/313/ 
(100) 


313/313 
(100) 


e-179 


ef 
0 


17440844|r 
XP 042586. 
2L 

<M 042586) 


lysophospholipase- like 
[Homo sapiens] 


303 


303/303 
(100) 


303/303 
(100) 


e-174 


qi|6754690|re 
f|NP 035974.1 

i 

(NM 011844) 


monoglyceride lipase 
[Mus musculus] 


303 


255/303 
(84) 


283/303 
(93) 


e-152 


gi|2145125|qb 
|AAB5842l.l| 
(U67964) 


H14-E 
[Ectromelia virus] 


277 


132/272 
(48) 


184/272 
(67) 


le-75 


ef 
(I 


17974944|r 
NP 536458. 
il 

JC 003310) 


C5L 

(Monkeypox virus] 


274 


130/272 
(47) 


182/272 
(66) 


6e-74 



This BLASTP data is displayed graphically in the ClustalW in Table 9E. A multiple 
sequence alignment is given in Table 9E, with the SEC9 protein being shown on line 1, in a 
1 0 ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 9D. 



Table 9E. ClustalW Alignment of SEC9 


1) SEC9 (SEQ 


ID NO: 18) 




2)gi|6005786| 


(SEQ ID NO:81) 




3)gi|l7440844 


(SEQ ID NO: 82) 




4)gi|6754690| 


(SEQ ID NO: 83) 




5)gi|2145125| 


(SEQ ID NO: 84) 




6)gi| 17974944 


(SEQ ID NO:85) 




10 20 30 40 


50 
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SEC9 

gi|6005786| 
gi 1 17440844 | 
gi|6754690| 
gi|2145125| 
gi|l7974944| 



SEC9 

gi 
gi 
gi 
gi 
gi 



6005786| 
17440644| 
6754690| 
2145125 | 
17974944| 



SEC 9 

gi|6005786| 
gi|l7440B44 | 
gi|67S4690| 
gi|2145125 j 
gi|l7974944| 



SEC 9 



gi 
gi 
gi 
gi 
gi 



6005786] 
17440844) 
6754690 | 
2145125| 
179749441 



SEC9 



gi 

9i 

gi 
gi 
gi 



6005786) 
17440844| 
6754690| 
2145125| 
17974944 | 



SEC9 



gi 
gi 
gi 
gi 
gi 



6005786] 
17440844 | 
6754690] 
2145125| 
17974944] 



METGPEDPSS 
METGPEDPSS 



MPEl9sSPRRTPQfel?YQDLPHLVNADGQYLFCRYWKPfiIjGT 
MPtHsSPRRTPoSi?YQDLPHLVNADGOYLFCRYWKPMGT 
M PE0S S PRRTPQt^PYQDLPHLV NADGQY LFCR YW K pSgT 

im" DfflY»cfe Y W K P 



ITY 
ITY 



100 




110 



120 



130 



140 



150 



SEC9 


gi 


6005786| 


gi 


17440844 | 


gi 


6754690| 


gi 


2145125) 


gi 


17974944 | 




The presence of identifiable domains in SEC9, as well as all other SECX proteins, was 
determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
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domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SEC9 as disclosed in Table 9F, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 
5 single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
by the sign (+). The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MDJF, HY, 
FYW. 

Table 9F lists the domain description from DOMAIN analysis results against SEC9. 
10 This indicates that the SEC9 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 9F. Domain Analysis of SEC9 




enllPfamlDfam00561, abhvdrolase, alpha/beta hydrolase fold. This catalytic domain 






is found in a very wide range of enzymes. 






CD-Length - 226 residues, 99.1% aligned 






Score 


= 63.9 bits (154), Expect = le-11 




SEC 9: 
Sbjct: 


82 

3 


VFAHDHVGHGQSEGERMWSDFHVFVRDVLQHVDSMQKDYPGLPVFLLGHSMGGAIAILT 
V D G GQS + F D+ +D++ D V L+GHSMGGAIA 
VI LFDLRGFGQSSPSDLAEYRFDDLAEDLEALLDALGLD KV I LVGHSMGGA I AAAY 


141 
58 


SEC 9: 
Sbjct: 


142 
59 


AAERPGHFAGMVL ISP LVLANPE S ATT F KVLAAKVLNL VLPNLS LG 

AA+ P +VL+S +L++ + + + + L 
AAKYPERVKALVLVSAPHPALLSSRLFPRNLFGLLLANFRNRLLRSVEALLGRALKQFFL 


187 
118 


SEC 9: 
Sbjct: 


188 
119 


PIDSSVLSRNKTEVDIYNSDPLICRAGLKVCFGIQLLNAVSRVERALPKLTVPFLLLQGS 

VK G++ VL++VP L++ G 
LGRPLVSDFLKQFELSSLIRFGEDIX3GDGLLWVALGKLLQWDVSADLKRIKVPTXVIWGD 


247 
178 


SEC 9: 
Sbjct: 


248 
179 


ADRLCDSKGAYLLMELAKSQDKTLKI YEGAYHVLHKELPEVTNSVFHEINMWV 300 

D L +LL+ + + + AH+ EPE V I +♦ 
DDPLVP PDAS EKLS ALFPNA- - EWV IDDAGHLAQLEKPEE VAEL I LKFL 226 (SEQ ID NO: 303) 



Lysophospholipase, disclosed herein as SEC9, is a critical enzyme that acta on 
1 5 biological membranes to regulate the multifunctional lysophospholipids. Increased levels of 
lysophospholipids are associated with a host of diseases. Low activity of key phospholipid 
catabolic and anabolic enzymes in human substantia nigra results in reduced ability to repair 
oxidative membrane damage, as may occur, for example, in Parkinson's disease and 
Alzheimer's disease. Lysophospholipase is a major autocrystallizing constituent of human 
20 eosinophils and basophils, comprising approximately 10% of the total cellular protein in these 
granulocytes. Identification of the distinctive hexagonal bipyramidal crystals of CLC protein 
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in body fluids and secretions has long been considered a hallmark of eosinophil-associated 
allergic inflammation. The compositions for and methods of modulating lysophospholipase 
has utility in the prevention and treatment of allergic diseases and inflammation. 

The SEC9 disclosed in this invention is expressed in at least the following tissues: 
5 apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 
frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 

10 fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and HI, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 

15 the tissue sources of the sequences that were included in the invention including but not 

limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC9 is provided in Example 2. 

The nucleic acids and proteins of SEC9 are useful in potential therapeutic applications 
implicated in various SEC-related pathological disorders described further herein. 1 The SEC9 

20 nucleic acid encoding the lysophospholipase-like protein of the invention, or fragments 

thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 

25 methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the u Anti-SECX Antibodies" section 
below. The disclosed SEC9 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC9 epitope 
comprises from about amino acids 10 to about 50. In another embodiment, for example, a 

30 SEC9 epitope comprises from about amino acids 55 to about 75. In further embodiments, for 
example, a SEC9 epitope comprises from about 90 to about 105, from about 1 10 to about 130, 
from about 180 to about 210, and from about 250 to about 313. 
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SEC10 

The disclosed SEC 10 (alternatively referred to herein as CG56 164-01) includes the 
1104 nucleotide sequence (SEQ ID NO: 19) shown in Table 10A. A SEC 10 ORF begins with 
a Kozak consensus ATG initiation codon at nucleotides 47-49 and ends with a TAG codon at 
nucleotides 983-985. The disclosed SEC10 maps to human chromosome 17. 



Table 10A. SEC10 Nucleotide Sequence (SEQ ID NO:19) 



CTCGGTGCGCGACCCCGGCTCAGAGGACTCTTTGCTGTCCCGCAAGATGCGGATGCTGCT 
GG<X3CTCCTGGCCCTCTCCGCGGCGCGGCCATCGGCCAGTGCAGAGTCACACTGGTGCTA 
CGAGGTTCAAGCCGAGTCCTCCAACTAC CC CTGCTTGGTG CCAGTCAAGTGGGGTGGAAA 
CTGCCAGAAGGACCGCCAGTCCCCCATCAACATCGTCACCACCAAGGCAAAGGTGGACAA 
AAAACTGGGACGCTTCTTCTTCTCTGGCTACGATAAGAAGCAAACGTGGACTGTCCAAAA 
TAACGGGCACTCAGTGATGATGTTGCTGGAGAACAAGGCCAGCATTTCTGGAGGAGGACT 
GCCTGCCCCATACCAGGCCAAACAGTTGCACCTGCACTGGTCCGACTTGCCATATAAGGG 
CTCGGAGCACAGCCTCGATGGGGAGCACTTTGCCATGGAGATGCACATAGTACATGAGAA 
AGAGAAGGGGACATCGAGGAATGTGAAAGAGGCCCAGGACCCTGAAGACGAAATTGCGGT 
GCTGGCCTTTCTGGTGGAGGCTGGAACCCAGGTGAACGAGGGCTTCCAGCCACTGGTGGA 
GGCACTGTCTAATATCCCCAAACCTGAGATGAGCACTACGATGGCAGAGAGCAGCCTGTT 
GGACCTGCTCCCCAAGGAGGAGAAACTGAGGCACTACTTCCGCTACCTGGGCTCACTCAC 
CACACCGACCTGCGATGAGAAGGTCGTCTGGACTGTGTTCCGGGAGCCCATTCAGCTTCA 
CAGAGAACAGATCCTGGCATTCTCTCAGAAGCTGTACTACGACAAGGAACAGACAGTGAG 
CATGAAGGACAATGTCAGGCCCCTGCAGCAGCTGGGGCAGCGCACGGTGATAAAGTCCX^ 
GGCCCCGGGTCGGCCGCTGCCCTGGGCCCTGCCTGCCCTGCTGGGCCCCATGCTGGCCTG 
CCTGCTGGCCGGCTTCCTGCGATGATGGCTCACTTCTGCACGCAGCCTCTCTGTTGCCTC 
AGCTCTCCAAGTTCCAGGCTTCCGGTCCTTAGCCTTCCCAGGTGGGACTTTAGGCATGAT 
TAAAATATGGACATATTTTTGGAG 



The SEC10 polypeptide (SEQ ID NO:20) encoded by SEQ ID NO: 19 is 312 amino 
acids in length and is presented using the one-letter amino acid code in Table 10B. The Psort 
profile for SEC 10 predicts that this sequence has a signal peptide and is likely to be localized 
at the plasma membrane with a certainty of 0.9190. In alternative embodiments, a SEC 10 
polypeptide is located to lysosomal membranes with a certainty of 0.2000, to the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) 
with a certainty of 0.1000. The Signal P predicts a likely cleavage site for a SEC 10 peptide is 
between positions 19 and 20, i.e., at the dash in the sequence ASA-ES. 



Table 10B, SEC10 protein sequence (SEQ ID NO:20) 



MRMLLALLALSAARPSASAESHWCYEVQAESSNYPCLVPVKW 

AKVDKKLGRFFFSGYDKKQTWTVQNNGHSVMMLLENKASISGGGLPAPYQAKQLHLHWSD 
LPYKGSEHSLDGEHFAMEMHIVHEKEKGTSRNVKEAQDPEDEIAVLAFLVBAGTQVNEGF 
QPLVEALSNIPKPEMSTTMAESSLLDLLPKEEKLRHYTOYLGSLTTPTCDEKVWTVFRE 
PIQLHREQILAFSQKLYYDKEQTVSMKDNVRPLQQLGQRTVIKSGAPGRPLPWALPALLG 
PMLACLLAGFLR 
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A BLAST analysis of SEC 10 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC10 had high 
homology to other proteins as shown in Table IOC. 



Table 10C. BLASTX results from PatP database for SEC10 






Smallest 






Sura 




High 


Probability 


Sequences producing High-scoring Segment Pairs: 


Score 


P(N) 


patp;AAB59591 Human carbonic anhydrase isoform #4 


1420 


4.2e-145 


patp:AAB54035 Human pancreatic cancer antigen 


704 


3.1e-69 


patp:AAR91950 Lung cancer specific antigen HCAVIII 


376 


1.8e-34 


patp:AAY96200 Non-small cell lung carcinoma cell antigen 


376 


1.8e-34 


patp:AAY99460 Human PR01335 amino acid sequence 


376 


1.8e-34 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC10 protein of the present invention was found to have 312 of 312 
amino acid residues (100%) identical to the 312 amino acid NM_000717. SEC10 also has 
homology to the other proteins shown in the BLASTP data in Table 10D. 

10 



Table 10D. SEC10 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


Expect 


gi |4502519 | re 
f|NP 000708.1 
1 

<NM_000717) 


carbonic anhydrase IV 
precursor; carbonic 
dehydratase 
[Homo sapiens] 


312 


312/312 
(100) 


312/312 
(100) 


e-175 


gi|409725|qb| 
AAA35625.1| 
(L10955) 


carbonic anhydrase IV 
[Homo sapiens) 


294 


294/312 
(94) 


294/312 
(94) 


e-160 


qi|2554743|pd 
b|lZNC|A 


Chain A, Human Carbonic 
Anhydrase IV 


266 


266/266 
(100) 


266/266 
(100) 


e-155 


gi|21348S4 I pi 
r| |S66253 


carbonate dehydratase 
(EC 4.2.1.1) IV - human 
(fragments) 


262 


262/265 
(98) 


262/265 
(98) 


e-151 


qi|l7478944[r 
efjXP 008313. 
ii 

(XM 008313) 


carbonic anhydrase IV 
precursor [Homo sapiens] 


335 


232/234 
(99) 


232/234 
(99) 


e-128 



This BLASTP data is displayed graphically in the ClustalW in Table 10E. A multiple 
sequence alignment is given in Table 10E, with the SEC10 protein being shown on line 1 , in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
15 shown in Table 10D. 
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Table 10E. ClustalW 



DSEC10 (SEQ 



2) gi 

3) gi 

4) gi 

5) gi 

6) gi 



45025191 

409725] 

2554743] 

2134864] 

17478944] 



SEC10 


9i 


4502519] 


9i 


409725] 


gi 


2554743] 


gi 


2134864] 


gi 


17478944 



SEC10 



gi 
gi 
gi 
gi 
gi 



4502519) 

409725| 

2554743] 

2134864] 

17478944] 



SEC10 



gi 
gi 
gi 
gi 
gi 



4502519| 
409725| 
2554743] 
2134864] 
17478944 | 



SEC10 



9i 

gi 
gi 
gi 
gi 



4502519] 

409725] 

2554743] 

2134864] 

17478944] 



SEC10 



gi 
gi 
gi 
gi 
gi 



4502519] 

409725] 

2554743] 

2134864] 

17478944! 



SEC10 



gi 
gi 
gi 
gi 
gi 



4502519] 
409725] 
2554743 | 
2134864] 
17478944 | 



SEC10 

gi|4502519| 
gi|409725| 
gi|2554743| 
gil2134864| 



ID NO:20) 
(SEQ ID NO: 66) 
(SEQ ID NO: 87) 
(SEQ ID NO:88) 
(SEQ ID NO: 89) 
(SEQ ID NO: 90) 
10 




20 30 



gESHWCYEVQAESSNY 
BSHWCYEVQAESSNY 



SHWCYEVQAESSNY 




60 



70 



I 



80 



90 



100 



DRQSPIMIVTTKAKVDKKLGRFFI 
DRQS PIN I VTTKAKVDKKLGRFF2 
3RQSPIMIVTTKAKVDKKLGRFFI 
DRCSPINIVTTKAKVDKKLGRFFI 
DRCSPINI VTTKAKVD XKLGR F F : 
JRQS P [ N I VTTKAKVDKKLGRFF: 



SGYDKKQTWT VQNNGHSVMM L LEN K A 
'3 G YD KKQTWTVQNN GH S VMM L LEN KA 
'SGYDKKQTWTVQNNGHSVMMLLENKA 
'3 G Y DKKQTWTVQNNGHS VMM L L EN KA 
'3 GYDKKQTWT VQNNGHSVMM L L EN KA 
'5GYDKK0TWTV0NNGHSVMMLLENKA 



110 



120 



130 



140 



150 



I 



3ISGGGLPAPYQAKQLHLHWSDLPYKGSEHSLDGEHFAMEMHI VHEKEKG 
3 I SGGGL ? AP YQ AKQLH LHWS D L? Y KGS EHS LDGEH FAMEMH I VHEKE KG 
3 I SGGGLPAPYQAKQLHLHWSDLPYKGS EHS LDGEH FAMEMH I VHEKEKG 
3 J S GGGL ? APYQA KQ L.H LH WSD L ? Y KG3 EH S LDGEH FAMEMH I VH E KE KG 
3 I SGGGLPAPYQAKQLHLHWSDLPYKGS EHS LDGEH FAMEMH I VHEKEKG 
3 I SGGGLPAPYOAKQLHLHWSDLPYKGSEHS LDGEH FAMEMHI VHEKEKG 



I 



160 
. . 1 . . 



170 



180 



190 



200 



I 



| 



I 



TSRNVKEAQDPEDSIAVLAFLVEAGTQVNEGFQPLVEALSNIPKPEMSTT 
TSRNVKEAQDPEDEIAVLAFLVEAGTQVNEGFQPLVEALSNIPKPEMSTT 
TSRNVKEAQDPEDEIAVLAFLVEAGTQVNEGFQPLVEALSNIPKPEM3TT 
TSRNVXEAQDPEDEIAVLAFLVEAGTQVNEGFQPLVEALSNIPKPEM3TT 
TSRNVKEAQDPEDEIAVLAFLVEACTQVNEGFQFLVEALSNIPKPEM3TT 
TSRNVKEAODPEDEIAVLAFLVEAGT0VNEGFQPLVEALSNIPKPEM3TT 



210 



220 



230 



240 



250 



MAESSLLDLLFKEEKLRHYFRYLGSLTTPTCDEKVVWTVF 
MASSSLLDLLFKEEKLRHYFRYLGSLTTPTCDEIKVVWTVF 
MAESSLLDLL P KE E KLRH YFR YLGSLTT PTCDE KWWTV F 
MAES SLLDLLFKEE KLRH YFRYLGSLTTPTCDEKVVXITVF 
SSLLDLLF KE E KLRH Y FR YLGSLTT PTCDE KW WTV F 
MA ESS LLDLLFKEE KLRH Y FRY LGS LTT PTCDE KwS 



260 



270 




280 



DCVPGAHSASC 
290 300 



iCQAPAAAGA 
320 330 



KEQTVSMKDNVR 
KEQTVSMKDNVR 
KEQTVSMKE-NVR 
KEQTVSMKDNVR 
KKQTVSMKDNVR 

~i31rJ3vR 




PACP 
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gi 1 174789441 g§PgCV^C^ASCNDASL|jH^ 



The presence of identifiable domains in SEC 10, as well as all other SECX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
5 domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 

DOMAIN results for SEC10 as disclosed in Table 10F, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 
single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
10 by the sign (+). The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW. 

Table 10F lists the domain description from DOMAIN analysis results against SEC 10. 
This indicates that the SEC 10 sequence has properties similar to those of other proteins known 
15 to contain this domain. 



Table 10F. Domain Analysis of SEC10 

gnllPfam|pfam00194, carb_anhydrase, Eukaryotic-type carbonic anhydrase. 
CD-Length = 255 residues, 100.0% aligned 
Score = 329 bits (844), Expect = le-91 



SEC10 : 


23 


WCYEVQAESSNYPCLVPVKWGGNCQKDRQSPINIVTTKAKVDKKLGRFFFSGYDKKQTWT 


82 






W Y V ++P L P+ G DRQSPINI T KA+ D L S Y 




Sbjct: 


1 


WGYGVHNGPEHWPLLYPIAGG DRQSPINIQTKKARYDPSLKPLSVSYYAATAK-E 


54 


SEC10: 


83 


VQNKGHSVMMLLEN KAS ISGGGLPAPYQAKQLHLHWSDLPYKGSEHSLDGEHFAMEM 


139 






+ NNGHSV + ++ K+ +SGG LPAPY+ KQ H HW GSEH++DG + E+ 




Sbjct: 


55 


ITNNGHSVQVEFDDSMDKSVLSGGPLPAPYRLKQFHFHWGSSNEHGSEHTVDGVKYPAEL 


114 


SEC10: 


140 


HIVHEKEKGTSRNVKEAQDPEDEIAVLAFLVEAGTQVNEGFQPLVEALSNIPKPEMSTTM 


199 






H+VH + KEAQ D +AVL V+ G NGQ LV+AL NI ST 




Sbjct: 


115 


HLVHWNS - TKYGSYKEAQKKPDGLAVLGVFVKVG- AENPGLQKLVDALQNI KTKGKSATF 


172 


SEC10: 


200 


AESSLLDLLPKEEKLRHYFRYLGSLTTPTCDEKVVWTVFREPIQLHREQIIAFSQKLYYD 


259 






DLLP LR Y+ Y GSLTTP C E V W V +EPI + EQ+ F L+ 




SbjCt: 


173 


TNFDPSDLLP- - -ALRDYWTYPGSLTTPPCTBSVTWIVLKEPI WSSEQLEKFRSLLFSV 


229 


SEC10: 


260 


K- EQTVSMKDNVRPLQQLGQRTVI KS 284 








+ E+VMDNRPQI* RV S 




SbjCt: 


230 


EGEEEVPMVDNYRPTQPLKGRWRAS 255 (SEQ ID NO: 304) 





Carbonic anhydrases, disclosed as SEC10 herein, are proteins involved in the catalytic 

hydration of carbon dioxide to carbonic acid. There is increasing evidence that hypoxia- 

20 regulated gene expression influences tumor aggressiveness, contributing to the poorer outcome 
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of patients with hypoxic tumors. The role of the transcriptional complex hypoxia-inducible 
factor- 1 as an important mediator of hypoxia-regulated gene expression is one of the best 
documented pathways. Recently, it has emerged that certain tumor-associated carbonic 
anhydrases (CAs) can be added to the list of known hypoxia-inducible factor-responsive 
5 genes. C A expression in tumors with low vascularization defined a prognosis similar to the 
one of patients with highly angiogenic tumors. Multivariate analysis revealed that CA 
expression is a significant prognostic factor independent of angiogenesis. The expression of 
CA is linked to the expression of a constellation of proteins involved in angiogenesis, 
apoptosis inhibition, and cell-cell adhesion disruption, which explains the strong association of 

10 CA with poor outcome. 

The SEC 10 disclosed in this invention is expressed in at least the following tissues: 
apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 

15 endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 

frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and III, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 

20 smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC 10 is provided in Example 2. 

25 The nucleic acids and proteins of SEC 10 are useful in potential therapeutic 

applications implicated in various SEC-related pathological disorders described further herein. 
The SEC 10 nucleic acid encoding the carbonic anhydrase-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

30 These materials are further useful in the generation of antibodies that bind 

immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 
below. The disclosed SEC10 protein has multiple hydrophilic regions, each of which can be 
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used as an immunogen. In one embodiment, for example, a contemplated SEC 10 epitope 
comprises from about amino acids 20 to about 100. In another embodiment, for example, a 
SEC 10 epitope comprises from about amino acids 102 to about 160. In further embodiments, 
for example, a SEC 10 epitope comprises from about 175 to about 290. 

5 



SEC11 

The disclosed SEC1 1 (alternatively referred to herein as CG50379-01) includes the 
2814 nucleotide sequence (SEQ ID NO:21) shown in Table 1 1 A. A SEC1 1 ORF begins with 
a Kozak consensus ATG initiation codon at nucleotides 21-23 and ends with a TAG codon at 
10 nucleotides 1764-1766. The SEC11 gene was mapped to human chromosome 12q24.33. 



Table 11 A, SEC11 Nucleotide Sequence (SEQ ID NO:21) 



NGNACACGTCCAACGCCAGCATGCAGCGCCCGGGCCCCCGCCTGTGGCTGGTCCTGCAGG 
TGATGGGCTCGTGCGCCGCCATCAGCTCCATGGACATGGAGCGCCCGGGCGACGGCAAAT 
GC CAG CCC ATCGAG ATC C CGATGTGCAAGGACATCGGCTACAACATGACTCGT ATGCCCA 
ACCTGATGGGCCACGAGAACCAGCGCGAGGCAGCCATCCAGTTGCACGAGTTCGCGCCGC 
TGGTGGAGTACGGCTGCCACGGCCACCTCCGCTTCTTCCTGTGCTCGCTGTACGCGCCGA 
TGTGCACCGAGCAGGTCTCTAC CCC CATCCCCGCCTGCCGGGTCATGTGCGAGCAGGCCC 
GGCTCAAGTGCTCCCCGATTATGGAGCAGTTCAACTTCAAGTGGCCCGACTCCCTGGACT 
GCCGGAAACTCCCCAACAAGAACGACCCCAACTACCTGTGCATGGAGGCGCCCAACAACG 
GCTCGGACGAGCCCACCCGGGGCTCGGGCCTGTTCCCGCCGCTGTTCCGGCCGCAGCGGC 
CCCACAGCGCGCAGGAGCACCCGCTGAAGGACGGGGGCCCCGGGCGCGGCGGCTGCGACA 
ACCCGGGCAAGTTCCACCACGTGGAGAAGAGCGCGTCGTGCGCGCCGCTCTGCACGCCCG 
GCGTGGACGTGTACTGGAGCCGCX3AGGACAAGCGCTTCGCAGTGGTCTGGCTGGCCATCT 
GGGCGGTGCTGTGCTTCTTCTCCAGCGCCTTCACCGTGCTCACCTTCCTCATCGACCCGG 
CCCGCTTCCGCTACCCCGAGCGCCCCATCATCTTCCTCTCCATGTGCTACTGCGTCTACT 
CCGTGGGCTACCTCATCCGCCTCTTCGCCGGCGCCGAGAGCATCGCCTGCGACCGGGACA 
GCGGCCAG CTCTATGTCATCCAGGAGGGACTGGAGAGCACCGGCTG CACGCTGGT CTTCC 
TGGTCCTCTACTACTTCGGCATGGCCAGCTCGCTGTGGTGGGTGGTCCTCACGCTCACCT 
GGTTCCTGGCCGCCGGCAAGAAGTGGGGCCACGAGGCCATCGAAGCCAACAGCAGCTACT 
TCCACCTGGCAGCCTGGGCCATCCCGGCXjGTGAAGACCATCCTGATCCTGGTCATGCGCA 
GGGTGGCGGGGGACGAGCTCACCGGGGTCTGCTACGTGGGCAGCATGGACGTCAACGCX3C 
TCACCGGCTTCGTGCTCATTCCCCTGGCCTGCTACCTGGTCATCGGCACGTCCTTCATCC 
TCTCGGGCTTCGTGGCCCTGTTCCACATCCGGAGGGTGATGAAGACGGGCGGCGAGAACA 
CGGACAAGCTGGAGAAGCTCATGGTGCGTATCGGGCTCTTCTCTGTGCTGTACACCGTGC 
CGGCCACCTGTGTGATCGCCTGCTACTTTTACGAACGCCTCAACATGGATTACTGGAAGA 
TCCTGGCGGCGCAGCACAAGTGCAAAATGAACAACCAGACTAAAACGCTGGACTGCCTGA 
TGGCCGCCTCCATCCCCGCCGTGGAGATCTTCArGGTGAAGATCTTTATGCTGCTGGTGG 
TGK3GGATCACCAGCGGGATGTGGATTTGGACCTCCAAGACTCTGCAGTCCTGGCAGCAGG 
TGTGCAGCCGTAGGTTAAAGAAGAAGAGCCGGAGAAAACCGGCCAGCGTGATCACCAGCG 
GTGGGATTTACAAAAAAGCCCAGCATCCCCAGAAAACTCACCACGGGAAATATGAGATCC 
CTGCCCAGTCGCCCACCTGCGTGTGAACAGGGCTGGAGGGAAGGGCACAGGGGCGCCCGG 
AGCTAAGATGTGGTGCTTTTCTTGGTTGTGTTTTTCTTTCTTCTTCTTCTTTTTTTTTTT 
TTTATAAAAGCAAAAGAGAAATACATAAAAAAGTGTTTACCCTGAAATTCAGGATGCTGT 

GGGAAGCTCCTCCAGTGAAGTAGCCTCTTGTGTAACTAATTTGTGGTAAAGTAGTTGATT 
CAGCCCTCAGAAGAAAACTTTTGTTTAGAGCCCTCCGTAAATATACATCTGTGTATTTGA 
GTTGGCTTTGCTACCCATTTACAAATAAGAGGACAGATAACTGCTTTGCAAATTCAAGAG 
CCTCCCCTGGGTTAACAAATGAGCCATCCCCAGGGCCCACCCCCAGGAAGGCCACAGTGC 
TGGGCGGCATCCCTGCAGAGGAAAGACAGGACCCGGGGCCCGCCTCACACCCCAGTGGAT 
T TGG AG T TG CT T AAAAT AGAC T CTGGCCT T CACCAAT AG TCT C T C TGCAAG ACAG AAACC 
TCCATCAAACCTCACATTTGTGAACTCAAACGATGTGCAATACATTTTTTTCTCTTTCCT 
TGAAAATAAAAAGAGAAACAAGTATTTTGCTATATATAAAGACAACAAAAGAAATCTCCT 
AACAAAAGAACTAAGAGGCCCAGCCCTCAGAAACCCTTCAGTGCTACATTTTGTGGCTTT 
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TTAATGGAAACCAAGCCAATGTTATAGACGTTTGGACTGATTTGTGGAAAGGAGGGGGGA 
AGAGGQAGAAGGATCATTCAAAAGTTACCCAAAGGGCTTATTGACTCTTTCTATTGTTAA 
ACAAATGATTTCCACAAACAGATCAGGAAGCACTAGGTTGGCAGAGACACTTTGTCTAGT 
GTATrCTCTTCACAGTGCCAGGAAAGAGTGGTTTCTGCGTGTGTATATTTGTAATATATG 
ATATTTTTCATGCTCCACTATTTTATTAAAAATAAAATATGTTCTTTAAAAAAA 



The SEC1 1 polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 581 amino 
acids in length and is presented using the one-letter amino acid code in Table 1 IB. The Psort 
profile for SEC1 1 predicts that this sequence has a signal peptide and is likely to be localized 
5 at the plasma membrane with a certainty of 0.6400. In alternative embodiments, a SEC 1 1 
polypeptide is located to the Golgi body with a certainty of 0.4600, to the endoplasmic 
reticulum (membrane) with a certainty of 0.3700, or to the endoplasmic reticulum (lumen) 
with a certainty of 0. 1000. The Signal P predicts a likely cleavage site for a SEC1 1 peptide is 
between positions 20 and 21, i.e., at the dash in the sequence CAA-IS. 
10 



Table 11B. SEC11 protein sequence (SEQ ID NO:22) 



MQRPGPRLWLVLQVMGSCAAISSMDMERPGDGKCQPIEIPMCKDIGYNMTRMPNLMGHEN 
QREAAIQLHEFAPLVEYGCHGHLRPFLCSLYAPMCTEQVSTPIPACRVMCEQARLKCSPI 
MEQFNFKWPDSLDCRKLPNKNDPNYLCriEAPNNGSDEPTRGSGLFPPLFRPQRPHSAQEH 
PLKIX3GPGRGGCDNPGKFHHVEKSASCAPLCTPGVDVYWSREDKRFAVVWLAIWAVLCFF 
SSAFTVLTFLIDPARFRYPERPIIFLSMCYCVYSVGYLIRLFAGAESIACDRDSGQLYVI 
QEGLESTGCTLVFLVLYYFGMASSLWWWLTLTWFIJ^GKKWGHEAIEANSSYFHIiAAWA 
I PAVKT I LI LVMRR VAGDELTGVC YVGSMDVNALTG FVL I PLACYLVI GTSFI LSGFVAL 
FHIRRVMKTGGENTDKLEKLMVRIGLFSVLYWPATCVIACYFYERLNMDYWKIIJ^QHK 
CKMNNQTKTLDCLMAASIPAVEIFMVKIFMLLWGITSGMWIWTSKTLQSWQQVCSRRLK 
KKSRRKPASVITSGGIYKKAQHPQKTHHGKYEIPAQSPTCV 



A BLAST analysis of SEC 1 1 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC1 1 had high 
homology to other proteins as shown in Table 1 1C. 

15 



Table 11C. BLASTX results from PatP database for SEC11 






Smallest 






Sum 




High 




Probability 




P(N) 


Sequences producing High-scoring Segment Pairs: 


Score 


patp:AAB733oa Human frizzled family protein 584 


3151 


0.0 


patp:AAB73307 Mouse frizzled family protein 584 


2971 


1.8e-309 


patp:AAY9O903 Human frizzled-4 protein sequence 


952 


3.5e-149 


patp:AAW31270 Mouse frizzled-4 protein Mfz4 


949 


4 .5e-149 


patp: AAB12117 Hydrophobic domain jprote in 


1279 


3.6e-130 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC1 1 protein of the present invention was found to have 581 of 581 
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amino acid residues (100%) identical to the 581 amino acid NM_007197. SECl 1 also has 
homology to the other proteins shown in the BLASTP data in Table 1 ID. 



Table 11D. SEC11 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 

(%) 


Positive 
(%) 


Expect 


qi|6005762|re 

f Imp 009128.1 
1 

(NM 007197) 


frizzled homolog 10 
(Drosophila) ; frizzled 
(Drosophila) homolog 10 
[Homo sapiens] 


C O 1 

581 


581/581 

/\ f\r\\ 

(100) 


581/581 
(100) 


U.U 


gi|l7433077|s 
p|Q9PWH2|FZ10 
CHICK 


Frizzled 10 precursor 
(Frizzled-10) (Fz-10) 
(cFz-10) 


585 


502/564 
(89) 


531/564 
(94) 


0.0 


gi|17433043|s 
p | Q9DEB5 I FZOA 
XSNLA 


Frizzled 10A precursor 
(Frizzled-lOA) (Fz-lOA) 
(XfzlOA) 


586 


489/577 
(84) 


528/577 
(90) 


0.0 


gi|l7433096|s 
p|Q9W742 IFZ0B 
XSNLA 


Frizzled 10B precursor 
(Frizzled-lOB) (Fz-lOB) 
(XfzlOB) (Frizzled 9) 
(Xfz9) 


580 


482/564 
(85) 


521/564 
(91) 


0.0 


mb 

( 


1650827l|e 
CAD10102.1 

i 

AL591180) 


SC:dZ243A08.3 (frizzled 
homologue B) [Danio 
rerio] 


580 


437/566 
(77) 


493/566 
(86) 


0.0 



5 This BLASTP data is displayed graphically in the ClustalW in Table 1 IE. A multiple 

sequence alignment is given in Table HE, with the SECl 1 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 11D. 



Table 1 IE. ClustalW Alignment of SECl 1 



DSECll 



(SEQ ID NO: 22) 



2) gi 

3) gi 

4) gi 

5) gi 

6) gi 



6005762| 

17433077| 

17433043) 

17433096] 

16508271 



(SEQ ID NO: 91) 
(SEQ ID NO: 92) 
(SEQ ID NO: 93) 
(SEQ ID NO: 94) 
(SEQ ID N0:95) 



SEC11 

gi|6005762| 
gi|17433077| 
gi|l7433043| 
gi 1 17433096 | 
gi | 16508271 j EfAA@- 



10 

PRL1 

DRPg PRL1 

j P AAGN - - L V RA 
DVS@VTGLLRGT, 
EPRWT 




60 



70 



80 



90 



100 



SEC11 

gi|6005762| 
gi|l7433077| 
gi|l7433043| 
gi 1 17433096 | 



IGYNMTRMPNLMGHENCgEAAIQLH E FAPLV EYGCHgHLgFFLCSLYAPM 
ICYKMTRMPNLMGHENCgEAAlQLHEFAPLVEYGCHgHLgFFLCSLYAPM 
IGYNMTRMPNLMGHENQyEAAIQLHEFAPLVEYGCHgllLKFFLCSLYAPN 
IGYNMTRMPNLMGHENCgEAAIQLHEFAPLVEYGCHgHLKFFLCSLYAPN 
IGYNMTRMPNLMGHENcfeEAAIQLHEFAPLVEYGCH§HLKFFLCSLYAPN 
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gi | 16508271 | 



SEC11 

gi | 6005762 | 
gi j 17433077 | 
gi | 17433043 | 
gi 1 17433096 | 
gi j 16508271 j 





110 


120 


130 


140 


150 



CTEQVSTPIPACRVMCSQARLKCSPIMEQFNFKWPDSLDOgKLPNKNDPK 
CTEQVST PI. PAC RVMCEQAR L KCSPIMEQ FNFKW PDS LDCgKLPMKNDPK 
CrrEOVSTPIPACP.VMCEQARLKCSPIMEQFNFKWPDSl.DCSKLPNKNDPK 

cteqvstpipacrvmceqarlkcspikeqfnfkwpdsldcsklpwkndpk 
cteqvstpipacrvmceqarlkcspikeqfnfkwpdsldcsklpnkndpn 
cteovstpipacrvmceqarSkcspikeqfnpTwp^sldcs§lpnkndpk 



160 



170 

..I. 



180 



190 



200 



SEC11 


gi 


6005762| 


9i 


17433077 


gi 


17433043 


gi 


17433096 


gi 


16508271 



YLCMEA PMNGlDF. PjjRGSp: 
YLCMEAPMNGS DE PflRGsSl: 

YLCMEA PMNGB DE P PRGSaJfi 



LCMEAPNNGgDEjjPRGS 
L.CMEAPNWGaDEgPR@S 

lcmeapnng«deppSgsi 




SEC11 

gi (6005762 | 
gi|l7433077| 
gi j 17433043| 
gi |17433096| 
gi|l6S08271| 




230 
. . I . . 



240 



250 



'DVYWSSSD KgFAMwgAI Wp^LCFFSS AF 
T DV Y W SjgD Kg EAg Wj^A I w£$m LCFF55AF 
VDV YWSpED KlFApj W : AlWSfe LCFFS5AF 
VDVYWs|^D kEfaE)] VIZ A I WSl LCFFSSAF 
VDV YWSgjjjD KpFAgjn W I A I WSgLCFFSSAF 
V D V YWSgffln Kj^F^^W I atwsBlc f Qssaf 



300 




310 



320 
. . I . . 



330 
. . I .. 



340 



350 
•-I 



SEC11 

gi | 6005762 | 
gi |17433077| 
gi|l7433043| 
gi [17433096 | 
gi |16508271| 



SEC11 

gi |6005762 | 
gi |17433077 
gi |17433043 
gi |17433096 
gij 16508271 



SEC11 

gi|6005762| 
gi j 17433077| 
gij 17433043 j 
gi|17433096| 
gi|16508271| 



SEC11 

gi | 6005762] 



"AQ L Y V 1 Q F.G L ES 
3CLYVIQEGLES 
3QLYVIQEGLES 
3QLYVIQEGLES 
3QLYVIQEGLES 
vilQEGLES 



360 
..I.. 



7GCTi3v F Lmh Y Y FGMASS LWWVffiLTLrw F LAAGX KWGH 
TGCT^V FLjfflLY Y FGMASS LWWVgjLTT .TW K LAAGX KWGH 
TGCTIVF L|SL Y Y FGMAS S LWW V I LTLTW FL AAG XKWGH 
?GCT I VFL ELY YFGMAS S LWWV I LT LTW F L AAG KKWGH 
TGCTIVFL ELY YFGMAS S LWWV I LTLTVJ F LAAG KKWGK 
7GCT I V F L 9L Y Y FGM AS S LWWV I LT LTW F L AAG X KWGH 



I 



370 



380 



I- 



390 
- . I . • 



400 

•♦I 



EAI EANSSYFKLAAWAI PAVKTIMI LVMRRVAGDELTGVCYVGSMDVNAL 
EAI EANSSYFHLAAWAI PAVKTlSl LVMRRVAGDELTGVCYVGSMDVNAL 
EAI EANSSYFKLAAWAI PAVKTI MI LVMRRVAGDELTGVCYVGSMDVNAL 
EAI EANSSYFKLAAWAI PAVKTIMI LVMRRVAGDELTGVCYVGSMDVNAL 
EAI EANSSYFHLAAWAI PAVKTIMI LVMRRVAGDELTGVCYVGSMDVNAL 
FAT FANSSYFH LAAWA I PA0KTIM1 L V M H Sti' AG D E LTGVCY VGSMDVjSAL 



410 



I 



420 



430 

■ ■I.. 



440 



• L 



4S0 

•J. 



TGFVLIPLACYLjMGTSFILSGFVALFHIRRVMKTGGENTDKLEKLMVRI 
TGFVLI PLACYLj^jlGTSFI LSGFVALFHIRRVMKTGGENTDKLEKLMVRI 
TGFV LI PLACYLI IGTSFILSGFVALFHIRRVMKTGGENTDKLEKLMVRI 
TGFVLT PLACYL" IGTSFILSGFVALFHIRRVMKTGGENTDKLEKLMVRI 
TGFVLI PLACYLI IGTSFILSGFVALF HIRRVMKTGGENTDKLEKLMVR I 
TG F V L I PL|C Y L 1 1 G TS Fk) LS G FVA L FH I R$VM KTRg E NTD K L E KLMV R I 



460 
..I.. 



470 

..I .. 



480 

. .1 . . 



490 



500 
..I 



Gift FSV LYTV PATCV IACYFYER LMMDY W K ILAjJoTiKCKf^QT KTLDC^M 

G0 fsvlytvpatcviacyfyerlnmdywkilaSoi'kckm^otktldcIm 
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gi|l7433077| 
gi j 17433043 j 
gi|l7433096| 
gi|l650827l| 



SEC11 



9i 

gi 
gi 
gi 
gi 



S00S762| 

17433077| 

17433043| 

17433096| 

16508271 



SEC11 

gi I 6005762 I 
gi|l7433077| 
gi 1 17433043 j 
gi|l7433096| 
gijl€50827l| 



GVFSVLYTV PATC V I AC Y F Y E RLNMD Y W K I JgAgQK KC KMjS&OT Kj^LDCftM 
GVFS VLYTVPATC V I ACYFYER LNMD|w K I LApQgKC KI^b^QT KTLDCjjK 
GVFSVLYTV PATC V I AC Y F Y E RLNMDgW K I LApCgKC KMi§)£QT KTLDCjjM 
GVFS VLYTVPATC V I ACY F YERLNMD YW K I LA"lS-KC^^5fegg5}lgc^W 



510 



520 
..I .. 



530 



540 

I.. 



550 

-_i 



•a{S I P AVE I FKVKI FMLLWG I T33MW I WTS KTLQS WQgV JSRRLKIO^S 
r £SI PAVEIFMVJC FMLLVVGIT33MWIWTSKTLQSWQ§V SSRRLKK 
ilS I P AVE I FKVKI FMLLWG I T3GMW I WTS KTLQS WQN V jSRRLKKpSK 
5jS I PAVEI FKVKI FMLLVVGITSGMW I WTS KTpQSWQNV aSpRLKK^jR 
SjS I PAVE I FI*V K I FMLLWG I T5GMW I WTS KTgQS WQNVgS^LKKj^R 
*.ST PAVS1 FKVK. FMLLWG I T33MW I WTS KTLQS WQNV 3SR|5«LKKfefiR 




The presence of identifiable domains in SEC1 1, as well as all other SECX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SEC1 1 as disclosed in Table 1 IF, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 

i 

single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
by the sign (+)• The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW. 

Table 1 IF lists the domain description from DOMAIN analysis results against SEC1 1. 
This indicates that the SEC1 1 sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table 1 IF. Domain Analysis of SEC11 



gnllPfamlpfam01534, Frizzled, Frizzled/Smoothened family membrane region. This 
family contains the membrane spanning region of frizzled and smoothened receptors. This 
membrane region is predicted to contain seven transmembrane alpha helices. Proteins 
related to drosophila frizzled are receptors for the Wnt signaling molecules. The 

smoothened receptor mediates hedgehog signaling. 
CD-Length =328 residues, 98.2% aligned 
Score = 418 bits (1075), Expect = 4e-118 



SECll : 


217 


Sbjct : 


1 


SECll: 


277 


Sbjct : 


61 


SECll : 


336 


Sbjct : 


121 


SECll: 


396 


Sbjct: 


181 


SECll : 


456 


Sbjct: 


241 


SECll: 


511 


Sbjct: 


298 



+SR++ RFA W+A W+ LCF S+ FTVLTFLID RFRYPERPI +LS CY + SVG 
PLFSRDEHRFARSWIAWWSALCFVSTLFTVLTFLIDWKRFRYPERPIFYLSACYLIVSVG 60 

YLI RLFAGAES IACDR- DS GQLYV I QEGLES TGCTLVFL VL Y Y FGMASSLWWWLTL TWF 335 
YLIR F G E IAC + D G V Q E+ CT++FL++Y+FGMASS+WWV+LTLTWF 
YLIRFFXGREEIACRKADGGMRTVTQGSTENLSCTVLFLLVYFFGMASSVWWVILTLTWF 120 

LAAGKKWGHEAIEANSSYFHLAAWAI PAVKTILI LVMRRVAGDELTGVCYVGSMDVNALT 3 95 
LAAG KWGHEAIEA SSYFHL AW +PAV TI +L + +V GD +TG+C+VG++++4-AL 
LAAGLKWGHEAI EAKSS YFHLVAWGLPAVLTI TVLALNKVDGDP ITGI CFVGNLNLDALR 180 

GFVLI PLACYLVIGTSFI LSGFVALFHI RRVMICTGGENTDKLEKLMVRI GLFSVLYTVPA 455 
GFVL PL YLVIGT F+L+GFV+LF IR V+KT G NT KLEKLMVRIG+FS+LYTVPA 
GF^IJ^LC^YLVIGTLFLIAGWSLFRIRSVIKTQGTNTSKLEKLMVRIGVFSLLYTVPA 240 

TCV I ACYF YERLNMD YWKI LAAQHKCK MNNQTKTLDCLMAAS I PAVEI FMVKI FM 510 

VIACYFYE+ NDW+ C +K+D P + +FM+K FM 

LIVIACYFYEQANRDEWERSWLDCICCQYQIPCPYKDKSSDPEAR PPLAVFMLKYFM 2 97 

LLWGITSGMWIWTSKTLQSWQQVC 535 

LWGITSG+W+W+ KTL+SW++ 
SLWGITSGVWVWSKKTLESWRRFF 3 22 (SEQ ID NO: 305) 



Frizzled (FZD) genes, disclosed herein as SEC1 1, encode receptors for WNTs, which 
play key roles in carcinogenesis and embryogenesis. Homologues of the N-terminal region of 
frizzled exist either as transmembrane or secreted molecules. The secreted frizzled related 

5 protein 2 (sFRP2) is upregulated within 2 days of in vitro development. In vivo sFRP2 
expression was likewise found in mesenchymal condensates and subsequent epithelial 
structures. Detailed in situ hybridization analysis revealed sFRP2 expression during 
development of the eye, brain, neural tube, craniofacial mesenchyme, joints, testis, pancreas 
and below the epithelia of oesophagus, aorta and ureter where smooth muscles develop. In a 

10 comparative analysis, transcripts of the related sFRPl and sFRP4 genes were frequently found 

in the same tissues as sFRP2 with their expression domains overlapping in some instances, but 

mutually exclusive in others. While sFRPl is specifically expressed in the embryonic 

metanephros, eye, brain, teeth, salivary gland and small intestine, there is only weak 

expression of sFRP4 except for the developing teeth, eye and salivary gland. Nevertheless, 

1 5 sFRP genes play quite distinct roles in the morphogenesis of several organ systems. 
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The SEC1 1 disclosed in this invention is expressed in at least the following tissues: 
apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
5 endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 

frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and HI, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 

10 smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
Further expression data for SEC1 1 is provided in Example 2. 

15 The nucleic acids and proteins of SEC1 1 are useful in potential therapeutic 

applications implicated in various SEC-related pathological disorders described further herein. 
The SEC1 1 nucleic acid encoding the FZDIO-like protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

20 These materials are further useful in the generation of antibodies that bind 

immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 
below. The disclosed SEC1 1 protein has multiple hydrophilic regions, each of which can be 

25 used as an immunogen. In one embodiment, for example, a contemplated SEC1 1 epitope 
comprises from about amino acids 20 to about 85. In another embodiment, for example, a 
SEC1 1 epitope comprises from about amino acids 1 10 to about 200. In further embodiments, 
for example, a SEC1 1 epitope comprises from about 240 to about 260, from about 261 to 
about 290, from about 330 to 350, from about 420 to 430, from about 460 to 490, and about 

30 520 to 581. 
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SEC12 

The disclosed SEC 12 (alternatively referred to herein as CG56035-01) includes the 
2840 nucleotide sequence (SEQ ID NO:23) shown in Table 12A. A SEC 12 ORF begins with 
a Kozak consensus ATG initiation codon at nucleotides 258-260 and ends with a TGA codon 
5 at nucleotides 1 296- 1 298. 
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Table 12A. SEC12 Nucleotide Sequence (SEQ ID NO:23) 



CAGCGGCCGCTGAATTCTAGGGCGGGTTCGCGCCCCGAAGGCTGAGAGCTGGCGCTGCTC 
GTGCCCTGTGTGCCAGACGGCGGAGCTCCGCGGCCGGACCCCGCGGCCCCGCTTTGCTGC 
CGACTGGAGTTTGGGGGAAGAAACTCTCCTGCGCCC CAGAAGATTT CTTC CTCGGCGAAG 
GGACAGCGAAAGATGAGGGTGGCAGGAAGAGAAGGCGCTTTCTGTCTGCCGGGGTCGCAG 
CGCGAGAGGGCAGTGCCATGTTCCTCTCCATCCTAGTGGCGCTGTGCCTGTGGCTGCACC 
TGGCGCTGGGCGTGCXSCGGCGCGCCCTGCGAGGCGGTGCX3CATCCCTATGTGCCGGCACA 
TGCCCTGGAACATCACGCGGATGCCCAACCACCTGCACCACAGCACGCAGGAGAACGCCA 
TCCTGGCCATCGAGCAGTACGAGGAGCTGGTGGACGTGAACTGCAGCGCCGTGCTGCGCT 
TCTTCTTCTGTGCCATGTACGCGCCCATTTGCACCCTGGAGTTCCTGCACGACCCTATCA 
AGCCGTGCAAGTCGGTGTGCCAACGCGCGCGCGACGACTGCGAGCCCCTCATGAAGATGT 
ACAACCACAGCTGGCCCGAAAGCCTGGCCTGCGACGAGCTGCCTGTCTATGACCX3TGGCG 
TGTGCATTTCGCCTGAAGCCATCGTCACGGACCTCCCGGAGGATGTTAAGTGGATAGACA 
TCACACCAGACATGATGGT AC AGGAAAGGCCT CTTGATGTTGACTGTAAACG CCTAAGCC 
CCGATCGGTGCAAGTGTAAAAAGGTGAAGCCAACTTTGGCAACGTATCTCAGCAAAAACT 
ACAG C T ATG TT ATTCATG C CAAAAT AAAAG CTG TG C AGAGG AGTGGCTG CAATGAGGT C A 
CAACGGTGG TGGATGTAAAAGAGATCTTC AAGTCCTCATCACC CATCCCTCGAACTC AAG 
TCCCGCTCATTACAAATTCTTCTTGCCAGTGTCCACACATCCTGCCCCATCAAGATGTTC 
T CATCATGTGTT ACGAGTGGCGTTCAAGGATGATG CTTCTTGAAAATTGCTTAGTTGAAA 
AATGGAGAGATCAGCTTAGTAAAAGATCCATACAGTGGGAAGAGAGGCTGCAGGAACAGC 
GG AGAACAG TT C AGGACAAGAAGAAAACAGCCGGG C G CAC C AGTCGT AGT AATCC CCC CA 
AACCAAAGGGAAAGCCTCC TG CTCCCAAACCAGCCAGTCCCAAGAAGAACATTAAAACTA 
GGAGTGCCCAGAAGAGAACAAACCCGAAAAGAGTGTGAGCTAACTAGTTTCCAAAGCGGA 
GACTTCCGACTTCCTTACAGGATGAGGCTGGGCATTGCCTGGGACAGCCTATGTAAGGCC 
ATGTGCCXTCTTGCCCTAACAACTCACTGCAGTGCTCTTCATAGACACATCTTGCAGCATT 
TTTCTTAAGGCTATGCTTCAGTTTTTCTTTGTAAGCCATCACAAGCCATAGTGGTAGGTT 
TGCCCTTTGGTACAGAAGGTGAGTTAAAGCTGGTGGAAAAGGCTTATTGCATTGCATTCA 
GAGTAACCTGTGTGCATACTCTAGAAGAGTAGGGAAAATAATGCTTGTTACAATTCGACC 
TAAT ATGTGCATTGTAAAATAAATG CCATATTT CAAACAAAACACGT AATTTTTTTACAG 
TATGTTTTATTACCTTTTGATATCTGTTGTTGCAATGTTAGTGATGTTTTAAAATGTGAT 
GAAAAT AT AAT G TTT TT AAGAAGG AAC AG T AGTGG AATG AATG TT AAAAG AT CTT T ATG T 
GTTT ATGGTCTG CAG AAGG AT TTTTGTG ATGAAAGGGGATT TT TT G AAAAAT TAGAG AAG 
TAGCATATGGAAAATTATAATGTGTTTTTTTACCAATGACTTCAGTTTCTGTTTTTAGCT 
AG AAACTTAAAAAC AAAAAT AAT AAT AAAG AAAAAT AAATAAAAAGG AG AGGCAGAC AAT 
GTCTGGATTCCTGTTTTTTGGTTACCTGATTTCCATGATCATGATGCTTCTTGTCAACAC 
CCTCTTAAGCAGCACCAGAAACAGTGAGTTTGTCTGTACCATTAGGAGTTAGGTACTAAT 
TAGTTGGCT AATGCTCAAGTATTTT ATAC CCACAAG AG AGGTATGTC ACT CATCTTACT T 
CCCAGGACATCCACCCTGAGAATAATTTGACAAGCTTAAAAATGGCCTTCATGTGAGTGC 
CAAATTTTGTTTTTCTTCATTTAAATATTTTCTTTGCCTAAATACATGTGAGAGGAGTTA 
AATAT AAATGT ACAGAGAGGAAAGTTGAGTT CCAC CTCTG AAATGAGAATTACTTG ACAG 
TTGGGATACTTTAATCAGAAAAAAAGAACTTATTTGCAGCATTTTATCAACAAATTTCAT 
AAT TGTGG ACAAT TGGAGGCATTT ATTTT AAAAAACAATTTT AT TGGC CTTT TG CT AAC A 
CAGTAAGCATGTATTTTATAAGGCATTCAATAAATGCACAACGCCCAAAGGAAATAAAAT 
CCTATCTAATCCTACTCTCCACTACACAGAGGTAATCACTATTAGTATTTTGGCATATTA 
TTCTCCAGGTGTTTGCTTATGCACTTATAAAATGATTTGAACAAATAAAACTAGGAACCT 
GTATACATGTGTTTCATAACCTX3CCTCCTTTGCTTGGCCCTTTATTGAGATAAGTTTTCC 
TGTCAAGAAAGCAGAAACCATCTCATTTCTAACAGCTGTGTTATATTCCATAGTATGCAT 
TACTCAACAAACTGTTGTGCTATTGGATACTTAGGTGGTTTCTTCACTGACAATACTGAA 
TAAACAT C TCACCGG AATTC 



The SEC 12 polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 346 amino 
acids in length and is presented using the one-letter amino acid code in Table 12B. The Psort 
profile for SEC 12 predicts that this sequence has a signal peptide and is likely to be secreted 
5 from the cell with a certainty of 0.8200. In alternative embodiments, a SEC 12 polypeptide is 
located to lysosomes with a certainty of 0.1900, or to the endoplasmic reticulum (membrane) 
with a certainty of 0.1000. The Signal P predicts a likely cleavage site for a SEC 12 peptide is 
between positions 21 and 22, i.e., at the dash in the sequence VRG-AP. 
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Table 12B. SEC12 protein sequence (SEQ ID NO:24) 



MFLS ILVALCLWLHLALGVRGAPCEAVRI PMCRHMPWNI TRMPNHLHHSTQENAI LAI EQ 
YEELVDVNCSAVLRFFFCA^APICTLEFLHDPIK^ 

ESLACDELPVYDRGVCISPEAIVTDLPEDVKWIDITPDMMVQERPLDVDCKRLSPDRCKC 
KKVKPTLATYLSKNYSYVIHAKI KAVQRSGCNEVTTWDVKEI FKSSSPI PRTQVPLITN 
S S CQC PH I L PHQDVL I MCYEWRS RMMLLEN CL VE KWRDQLS KRS I QWE ERLQEQ RRTVQD 
KKKTAGRTSRSNPPKPKGKPPAPKPASPKKNIKTRSAQKRTNPKRV 



A BLAST analysis of SEC 12 was run against the proprietary PatP GENESEQ Protein 
Patent database. It was found, for example, that the amino acid sequence of SEC12 had high 
5 homology to other proteins as shown in Table 1 2C. 



Table 12C. BLASTX results from PatP database for SEC12 






Smallest 






Sum 




High 


Probability 


Sequences producing High-scoring Segment Pairs: 


Score 


P(N) 


patp:AAB00193 Breast cancer protein BCX2 - Homo sapiens 


1879 


9.5e-194 


patp:AAB76853 Human lung tumour protein related protein 


1879 


9.5e-194 


patp:AAW73508 Human ATG-1639 protein 


1870 


8.6e-193 


patp:AAY03232 Full length sequence of the human frezzled 


1865 


2.9e-lS2 


patp :AAB48183 Human FRAZZLED polypeptide 


1865 


2.9e-192 



In a search of public sequence databases, it was found, for example, that the amino 
acid sequence of the SEC12 protein of the present invention was found to have 346 of 346 
10 amino acid residues (100%) identical to the 346 amino acid NM_003014. SEC 12 also has 
homology to the other proteins shown in the BLASTP data in Table 1 2D. 



Table 12D. SEC1 2 BLASTP results 


Gene Index / 
Identifier 


Protein / Organism 


Length 
(aa) 


Identity 
(%) 


Positive 
(%) 


Expect 


qi|4506895|re 


secreted frizzled- 
related protein 4; 
secreted 
frizzled- related protein 
4 

[Homo sapiens] 


346 


346/346 
(100) 


346/346 
(100) 


e-179 


f |NP 003005.1 

1 

(NM_003014) 


qi|l474943l|r 


secreted frizzled- 
related protein 4; 
secreted 
f rizzled-related protein 
4 

[Homo sapiens] 


346 


345/346 
(99) 


345/346 
(99) 


e-178 


ef|XP 004706. 


lL 

(XM_004706) 



74 



WO 02/055705 



PCT/US02/00609 



qi! 7672423 |qb 
|AAF66480.l|A 
F140346 1 
(AF140346) 


frizzled related protein 
[Rattus norvegicus] 


348 


319/345 
(92) 


327/345 
(94) 


e-173 


qi|l6758312|r 
eflNP 445996. 

11 

(NM_053544) 


frizzled related protein 
4 

[Rattus norvegicus] 


348 


318/345 
(92) 


327/345 
(94) 


e-171 


qi |7710094 |re 
f |NP 057896.1 

1 

(NM 016687) 


frizzled related protein 
sequence 4 
[Rattus norvegicus] 


351 


322/348 
(92) 


331/348 
(94) 


e-168 



This BLASTP data is displayed graphically in the ClustalW in Table 12E. A multiple 
sequence alignment is given in Table 12E, with the SEC 12 protein being shown on line 1, in a 
ClustalW analysis comparing the protein of the invention with the related protein sequences 
shown in Table 12D. 



Table 12E. ClustalW 



DNOV12 



(SEQ ID NO: 24) 



2) gi|4506895| 

3) gi| 14749431| 

4) gi| 7672423 | 

5) gi | 16758312 | 

6) gij 7710094 | 



SEC12 

gi|4506895| 
gi | 14749431 | 
gij 7672423 | 
gij 16758312| 
gij 7710094 | 



SEC12 

gi | 4506895 | 
gij 14749431 | 
gij 7672423 | 
gij 16758312 | 
gij 7710094 | 



SEC12 

gi | 4506895 | 
gi|l474943l| 
gij 7672423 | 
gi|l6758312| 
gij 7710094 | 



SEC 12 

gi |4506895 | 
gij 14749431 | 
gij 7672423 | 
gij 16758312 | 
gi | 7710094 | 



(SEQ ID NO: 96) 
(SEQ ID NO: 97) 
(SEQ ID NO: 98) 
(SEQ ID NO: 99) 
(SEQ ID NO: 100) 



10 

.1.. 



I 



20 
. I . . 



I 



30 



40 



50 



I 



M jLS I L V A LC L W LSL AL G V RG A PC E A V R I PMC RHM P W N I TRM PN H LH HS T 
M3LSJ LVALCLW lSlALGVRGAPCEAVRI PMCRHMPWNITRMPNKLHHST 



M§LS I LVALCLWLgLALGVRGAPCEAVK I PMCRHMPWN I TRM PNHLHHST 
MffLS I LVALCLW LgLALGVRGAPCEAVR I PMCRHMPWN I TRM PNHLHHST 

MgLS i lvalclB|i"lalgvrgapceavri PMCRHMPWN ITRMPHHLHHST 
wlfacTT.waT.rT.wrlSLALGVRGAPCEAVRIPMCRHMPVJNITRMPNHLHHST 



I 



60 



70 
.I., 



80 

. I . . 



90 



100 



I 



qen a i la i soy e e lvdvncs ^ v lr f fgc am y ap i ctl bl flhdp2 kpck s v 
qenailaieqyeelvdvmcspvlrffgcamyapictleflhdpikpcksv 
qgnai laieqyeelvdvncspivlrfflc/^myapictleflkdpi kpcksv 
qenailai@qyeelvdvncsBvl3fflcamyapictleflhdpikpcksv 
qenai lai eqyeelvdvncsbvlrfflcamyapictleflhdp i kpcksv 
qen a i la t eoy e e lv dvncssv lr f flc am y apictleflhdpik? cksv 



110 
. . I . . 



120 



130 



i 



I . 



140 

..I.. 



150 
--I 



CQRARDDCEPLMKMYNHSWPESLACDELPVYDRGVCISPSAIVTDLPEDV 
CQRARDDCEPLMKMYNHSWPESLACDELPVYDRGVCISPEAIVTDLPEDV 
CORARDDCEPLMKMYNHSWPESLACDELPVYDRGVCISPEAIVTDLPEDV 
CQRARDDCEPLMKMYNHSWPESLACDELPVYDRGVCISPEAIVTDLPEDV 
CQRAR DDCE P LM KM Y N H SW PES LACDE LP V Y DRGVC I S PE AI VTDL PEDV 
CORARDDCEPLMKMYNHSWPESLACDELPVYDRGVCISPEAIVTDLPRDV 



160 



J 



170 



180 



I 



I 



190 



200 

•■I 



KWIDITPDMMVQER 
KWIDITPDMMVQER 
KWIDITPDMMVQER 
KWIDITPDMMVQER 
KWIDITPDMMVQER 
KWIDITPDMMVQER 



DgDCKRl 

dRdckri 

DftDCKRI 

dBdckiJl 
dBdckJl 
dPdckrl 



jSPDRCKCKKVKPTLATYLSKNYS YVIH 
jSPDRCKCKKVKPT l at y l S KN Y 5 Y V I H 
.SPDRCKCKKVKPTLATYLSKNYSYVIH 
jSPDRCKCKKVKPT l at y ls kn y s Y V I H 
jSPDRCKCKKVKPT lat y ls kn ysyvi h 
.spdrckckkvkptlatylsknysyvih 
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SEC12 

gi 
gi 
gi 
gi 



4506895| 
14749431) 
7672423| 
16758312] 
7710094 | 



SEC 12 



gi 
gi 
gi 
gi 
gi 



4506895 | 
14749431 | 
7672423| 
16758312| 
7710094 | 



210 



I 



220 



230 



240 



I 



I. 



I 



250 



AKIKAV0RSGCNEV7TWDVKEIFK5SSPIPRT0VPLITNSSC0CPHILP 
A K T KAVQRSG CN EV7TVVDVKE 1 FK3SSPIP RTQV PL I TNSSCQC PH I LP 
A X I KAV Q RS GCN E VT TVVDV KE 1 FKSKSP1 PRTQV PL I TNSSCQC PHI LP 
A X I KAVQRSGCN E VTTWDV KEIFKSSSP! PRTQV PL I TNS SCQC PH I LP 
AKIKAVQRSGCNEVTTWDVKEIFKSSSPIPRTQVPLITNSSCOCPHILP 
AKIKAVQRSGCMSVTTWDVKEI FKSfJSPI PRTQVPLI TNSSCQC PHI LP 



260 



270 



260 



290 
..I.. 



300 
..I 



SEC 12 



gi 
gi 
gi 
gi 
gi 



4506895] 

14749431] 

7672423] 

16758312) 

7710094) 



HQDVLIMCYEWRSPjMMLLENCLVEKWRDQLS^KStQWErJRL^EQgRTkQC 
HQDVLIMCYEWRSP^lMLLENCLVEXWRDQLSgRSIQWEERLQEQgRTfflQD 
HQDV L I MC Y E WR S RMM LL EN CLV E KWRDQ LSgR S I Q W E E RLQ E QgRT^QC 
HQDVLIMCYESRSPJ^MLLENCLVEKWRDQLSgRS'QQWEERLQEQgRTjjQC 
SODVLIMCYEgRSRlWLLENCLVEKWRDQLSgRSuQWEERLQEQgRTpQC 
HQDVLIMCYEWRSRMMLLENCLVEKWRDOLSgRSIQWEERLQEO§RTHQC 



SEC12 


gi 


4506895] 


gi 


14749431) 


gi 


7672423] i 


gi 


16758312) I 


gi 


7710094] i 



The presence of identifiable domains in SEC12, as well as all other SECX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for SEC 12 as disclosed in Table 12F, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. Fully conserved 
single residues are indicated by the sign (|) and "strong" semi-conserved residues are indicated 
by the sign (+). The "strong" group of conserved amino acid residues may be any one of the 
following groups of amino acids: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, 
FYW. 

Table 12F lists the domain description from DOMAIN analysis results against SEC 12. 
This indicates that the SEC 12 sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table 12F. Domain Analysis of SEC12 



gnllSmartlsmart00063. FRI, Frizzled; Drosophila melanogaster frizzled mediates 
signalling that polarises a precursor cell along the anteroposterior axis. Homologues of the 
N-terminal region of frizzled exist either as transmembrane or secreted molecules. Frizzled 
homologues are reported to be receptors for the Wnt growth factors. 
CD-Length = 117 residues, 98 3% aligned 
Score «= 139 bits (350), Expect - 3e-34 



SEC12 : 23 PCEAVRI PMCRHMPWNITRMPNHLHHSTQENAILAI EQYEELVDVNCSAVLRFFFCAMYA 82 

CE + +P+C+ + +NVT MPN L H+TQE A L 4 L++V CS LRFF C++YA 

Sbjct : 1 RCEPITLPLCKDLGYNLTSMPNLLGHTTQEEAGLELSQFYPLLNVQCSPDLRFFLCSVYA 60 

SEC12 : 83 P I CTLE FLHDP I KPCKSVCQRARDDCE PLMKMYNHS WPE SLACDELPVYDRGVC ISP 139 

P+CT E L +PI PC+S+C+ AR+ CEPLM+ + WPE L CD PV + +C+ P 
Sbjct: 61 PVCTEDLPEPILPCRSLCEAAREGCEPLMEKFGFGWPEFLRCDRFPVQNELCMDPVP 120 
(SEQ ID NO: 306) 



Frizzled (FZD) genes, disclosed herein as SEC1 1, encode receptors for WNTs, which 
play key roles in carcinogenesis and embryogenesis. Homologues of the N-terminal region of 
frizzled exist either as transmembrane or secreted molecules. The secreted frizzled related 
protein 2 (sFRP2) is upregulated within 2 days of in vitro development. In vivo sFRP2 
5 expression was likewise found in mesenchymal condensates and subsequent epithelial 
structures. Detailed in situ hybridization analysis revealed sFRP2 expression during 
development of the eye, brain, neural tube, craniofacial mesenchyme, joints, testis, pancreas 
and below the epithelia of oesophagus, aorta and ureter where smooth muscles develop. In a 
comparative analysis, transcripts of the related sFRPl and sFRP4 genes were frequently found 

10 in the same tissues as sFRP2 with their expression domains overlapping in some instances, but 
mutually exclusive in others. While sFRPl is specifically expressed in the embryonic 
metanephros, eye, brain, teeth, salivary gland and small intestine, there is only weak 
expression of sFRP4 except for the developing teeth, eye and salivary gland. Nevertheless, 
sFRP genes play quite distinct roles in the morphogenesis of several organ systems. 

1 5 The SEC 1 2 disclosed in this invention is expressed in at least the following tissues: 

apical microvilli of the retinal pigment epithelium, arterial (aortic), basal forebrain, brain, 
Burkitt lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, 
CNS and peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, 
endothelial (coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, 

20 frontal cortex, fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, 
fetal liver, lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those 
that express MHC I, II, and III, nervous tissues, medulla, subthalamic nucleus, ovary, 
pancreas, pituitary, placenta, pons, prostate, putamen, serum, skeletal muscle, small intestine, 
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smooth muscle (coronary artery in aortia) spinal cord, spleen, stomach, taste receptor cells of 
the tongue, testis, thalamus, and thymus tissue. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, public EST sources, literature sources, and/or RACE sources. 
5 Further expression data for SEC 12 is provided in Example 2. 

The nucleic acids and proteins of SEC12 are useful in potential therapeutic 
applications implicated in various SEC-related pathological disorders described further herein. 
The SEC 12 nucleic acid encoding the frizzled-like protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 

10 the nucleic acid or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind 
immunospecifically to the substances of the invention for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hydrophobicity charts, as described in the "Anti-SECX Antibodies" section 

15 below. The disclosed SEC12 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, for example, a contemplated SEC 12 epitope 
comprises from about amino acids 35 to about 65. In another embodiment, for example, a 
SEC 12 epitope comprises from about amino acids 95 to about 135. In further embodiments, 
for example, a SEC12 epitope comprises from about 145 to about 258, and from about 260 to 

20 about 346. 
NOVX 

The present invention also provides novel nucleotides and polypeptides encoded 
thereby. Included in the invention are the novel nucleic acid sequences and their encoded 
polypeptides. The sequences are collectively referred to herein as "NOVX nucleic acids" or 
25 "NOVX polynucleotides" and the corresponding encoded polypeptides are referred to as 

"NOVX polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to 
refer to any of the novel sequences disclosed herein. Table A provides a summary of the 
NOVX nucleic acids and their encoded polypeptides. 

TABLE 12G. Sequences and Corresponding SEQ ID Numbers 

30 



NOVX 
Assignment 


Internal Identification 


SEQID 

NO 
(nucleic 

acid) 


SEQID NO 
(polypeptide) 


Homology 


l 


CG560O8 


25 


26 


LIV-l 


2 


CG56149 


27 


38 


NRD convertase 


3 


CG56155 


29 


30 


KalliJcrein 


4 


CG56166 


31 


32 


Multidrug transporter 
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5 


CG5615L 


33 


34 


Glucose transporter type 2 


6 


CG56690 


35 


36 


Frizzled homolog 9 


7 


CG55117 


37 


38 


AC133, prominin 


8 


CG56006 


39 


40 


heps in 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOV1 is homologous to a NRD convertase-like family of proteins. Thus, the NOV1 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
10 be useful in therapeutic and diagnostic applications implicated in, for example; cancer, 
especially breast, ovarian and bladder cancer, and/or other pathologies or conditions. 

NOV2 is homologous to the NRD convertase-like family of proteins. Thus NOV2 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in diabetes, metabolic disorders 
1 5 and/or other pathologies and disorders. 

NOV3 is homologous to a family of kallikrein-like proteins. Thus, the NOV3 nucleic 
acids and polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: cancer, 
particularly prostate cancer, metabolic disorders, heart disease, hypertension, and/or other 
20 pathologies. 

NOV4 is homologous to the multidrug transporter-like family of proteins. Thus, NOV4 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in, for example: cancer, 
especially leukemia, metabolic disorders, and/or other pathologies. 
25 NOV5 is homologous to the glucose transporter type 2-like family of proteins. Thus 

NOV5 nucleic acids, polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications implicated in diabetes, fetal 
growth retardation, cancer, glycogen storage disease, hypertension and/or other disorders and 
conditions. 

30 NOV6 is homologous to the Frizzled 9-like family of proteins. Thus NOV6 nucleic 

acids, polypeptides, antibodies and related compounds according to the invention will be 

79 



WO 02/055705 



PCTAJS02/00609 



useful in therapeutic and diagnostic applications implicated in, for example: ulcerative colitis, 
Crohris disease, recessive Robinow syndrome, cancer and/or other pathologies/disorders. 

NOV7 is homologous to members of the prominin-like family of proteins. Thus, the 
NOV7 nucleic acids, polypeptides, antibodies and related compounds according to the 
5 invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
neurological disorders, cholesterol transport disorders, retinal degeneration and/or other 
pathologies/disorders . 

NOV8 is homologous to the hepsin-like family of proteins. Thus, NOV8 nucleic acids 
and polypeptides, antibodies and related compounds according to the invention will be useful 
10 in therapeutic and diagnostic applications implicated in, for example; cancer, especially 
prostate and ovarian cancer, and/or other pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention maybe used as targets for the identification of small 
15 molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 



NOV1 



20 A disclosed NOV1 nucleic acid of 3445 nucleotides designated SEQ ID NO:25 (also 

referred to as CG56008) encoding a human LIV-l-like protein is shown in Table 13A. 



Table 13A. NOV1 nucleotide sequence (SEQ ID NO:25). 



CACCGCGTGTTCGCGCCTGGTAGAGATTTCTCGAAGAC^ 

GCCGTGGGACAACGAGGCCGCGGAGACGAAGGCGCAATGGCGAGGAAGTTATCTGTAATCTTGATCCTCACCTTTGCCCT 

CTCTGTCACAAATCCCCTTCATGAACTAAAAGCAGCTGCTTTCC^ 

CTGGCATTAATGTTGACTTGGCAATTTCCACACGGCAATATCAT^ 

TCTTTGTCAGTTGAAGGGTTCAGAAAATTACTTCAAAATATAGGCATAGATAAGATTAAAAGAATCCATATACA 

CCACGACCATCACTCAGACCACGAGCATCACTCAGACCATGAGCGTCACTCAGACCATGAGCATCACTCAGAGCACGAGC 

ATCACTCTGACCATGATCATCACTCTCACCATAATCATGCTGCTTC 

CATGACTCAGATAGTTCAGGTAAAGATCCTAGAAACAGCCAGGGGAAAGGAGCTCACCGACCAGAACATGCCAGTGGTAG 

AAGGAATGTCAAGGACAGTCTTAGTGCTAGTGAAGTGACCTC^ 

TAGAGACAATAGAGACTCCIAAGACCTGGAAAACTCTTCCCCAAAGA 

AAGAGCCGGGTGAGCCGGCTGGCTGGTAGGAAAACAAATGAATCTGTGAGTC 

AAACACAAATGAAAATCCTCAGGAGTGTTTCAATGCATCAAAGCT^ 

TGAATGCAACAGAGTTCIAACTATCTCTGTCCAGCCATCATCAA 
GAAAAGAAGGCTGAAATCCCTCCAAAGACCTATTCATTACAAATAGCCTGGGTTGGTGGTTTTATAGCCATTTCCA 

CAGTTTCCTGTCTCTGCTGGGGGTTATCTTAGTGCCTCTCATGAATCG^ 

TGGCACTGGCCGTTGGGACTTTGAGrGGTGATGCTTTTTTACACCrTCTTCC^ 

CATAGCC ATG AAGAACCAGC AATGG AAATGAAAAG AGG ACCACTTTT CAG TCAT CTGTCTTC TCAAAA CATAG AAGAAAG 

TGCCTA1TTTGATTCCACGTGGAAGGGTCTAACAGCTCTAGGAGGCCTG 

CATTGATCAAACAATTTAAAGATAAGAAGAAAAAGAATCAGAAGA 

CAGTTGTCCAAGTATGAATCTCAACTTTCAAC1AAATGAGGAGA 

AGCAGACTCACAAGAGCCCTCCCACTTTGATTCTCAGCAGCC^ 

CTCATCCACAGGAAGTCTACAATGAATATGTACCCAGAGGGTGCAAGAATAAATGCCATTCACA 
GGCCAGTCAGACGATCTCATTCACCACCATC^TGACTAC 
TCACAGTCACAGCCAGCGCTACTCTCGGGAGGAGCTGAAAGATGCCGGTO 
GTGATGGCCTGCACAATTTCAGCGATGGCCTAGCAATTGGTGC^ 
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TCTGTTGCTGTGTTCTGTCATGAGTTGCCTCA^ 

GCAGGCTGTCCTTTAT AATG CATTGTCAG C CATG CTGGCGT AT CTTGGAATGG CAAC AGG AATTTTCATTGGTCATTATG 
CTGAAAATGTTTCTATGTGGATATTTGCACTTACTGCTGGCTTATTCATC 
ATGCTGCACAATGATGCTAGTGACCATGGATGTAGCCGCTCGGGGT^ 
TTTTGGAATTATGTTACTTATTTCCATATTTGAACATAAAATCGTGTT^ 

AGAGTAGCTTAAAAAGTTGTCATAGTTTCAGTAGGTCIATAGGGAGATGAGTTTGTATGCTGTACTATG 
TTAGTGGGTTTTGTGATTTTTGTATTGAATATTGCTGTCTGTTACAAAGT 

ATTCTATCTTGG AG AT AAAAT CTGTATG TG CAATT CAC CGG T ATTACCAGTTT ATTATGT AAACAAGAG ATTTGG CATG A 

CATGTTCTGTATGTTTCAGGGAAAAATGTCTTTAATGCTTTTTCAAGAACTAACACAGTTATTCCT 

GT CT CTGAAGAACTGCTGGTGTTT AGG AATAAGAATGTG CATG AAG CCT AAAAT ACCAAGAAAG CT TAT ACTG AATTT AA 

GCAAAGAAATAAAGGAGAAAAGAGAAGAATCTGAGAATTGGGGAGGCATAGATTCITATA 

AAAT TAGAGGGG AGAAATTT AGAATTAAGTAT AAAAAGGCAG AATT AG T AT AGAGT ACATT CATT AAAC ATTTTTG T CAG 
GATTATTTCCCGTAAAAACGTAGTGAGCACTTTTCATATACT^ 

CT AAAT AT ATTTAATGAATT CAAGCAAT ATATC ACTTGACC AAG AAATTGGAAT^ TT CGTG CGGGT AT AT AC 

cagatgagtacagtgagtagttitatgtatcaccagactgggttattgccaagttatatatca 

ggatgttct<k;ttacc^gtttacaaaattatcagagtagtaaaactttgatatatatx^^ 

gtatcatttcattcgattcagaaagtactttgatatctctcagtgcttcagtgctat 

ATACGGTACTCTAGCCATACTAGGCCTGTCTGTGGCATTCTCTAG 
GCTTG 



The disclosed NOV1 polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 has 
755 amino acid residues and is presented in Table 13A using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV1 contains a signal peptide and is 
likely to be localized to the plasma membrane with a certainty of 0.6400. In other 
embodiments, NOV1 may also be localized to the Golgi body with a certainty of 0.4600, the 
endoplasmic reticulum (membrane) with a certainty of 0.3700, or the endoplasmic reticulum 
(lumen) with a certainty of 0.1000. The most likely cleavage site for NOV1 is between 
positions 18 and 19: SVT-NP. 



Table 13B. Encoded NOV1 protein sequence (SEQ ID NO:26). 



MARKLSVILILTFALSVTNPLHELKAAAFPC/ITEK^ 

NIGIDKIl«IHIHHDHDHHSDHEHHSDHERHSDHEHHSEHEHHSDHDHHSHHNHAASGKNKRKAliCPDHDSDSSGKDPRN 

SG^KGAHRPEHASGRRNVKDSVSASEWSTVYITCVSEGTHFLETIETPR^ 

NESVSEPRKGF^SRNTOENPQECFNASKLLTSHGMGIQVPIjNAT^ 

LQI AWVGGFI AI S 1 1 SFLSLLGVILVPLMNRVFFKFIjLS FLVALAVGTLSGDAFLHLLPHSHASHHHSHSHEE PAMEMKR 
GPLFSHLSSQNIEESAYFDSTWKGLTALGGLYFMFLVEHVLTLIKQ^ 
EEKVDTDDRTEGYLJIADSQEPSHFDSQQPAVLEEEEVMIAHAHPQEVY 
YHHILHHHHHQNHHPHSHSQRYSREELKDAGVATIAWMVIMGM 

LGDFAVLLKAGMTVKQAVLYNALSAMLAYLGMATGr FIGHYAENVSMWI FALTAGLFMYVALVDMVPEMLHNDASDHGCS 
RWG YF FLQNAGML LG FG I MLLI S I FEHKI VFR INF , 



NOV1 is expressed in at least the following tissues: Adrenal gland, Aorta, Blood, 
Bone, Brain, Breast, Colon, Ear, Foreskin, Kidney, Lung, Ovary, Parathyroid,Placenta, 
Pooled, Prostate, Stomach, Testis, Thyroid, Tonsil, Uterus, Whole embryo, amnionjiormal, 
breast, breast normal, colon, head_neck, kidney, lung, marrow, nervous_normal, 
nervous_tumor, ovary,placenta, placentanormal, prostate_tumor, skin, testisjiormal, uterus, 
uterus_tumor. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. 
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The disclosed NOV1 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 13C. Public amino acid databases include the GenBank 
databases, SwissProt, PDB and PIR. 



Table 13C. BLAST results for NOV1 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po 
sitives 
{%) 


Expect 


qi|751313l|pir| |G02 
273 


LIV-1 protein - 
human 


752 


98 


98 


0.0 


gi I 14760892 |ref|XP 
029402.1 1 
<XMJ)29402) 


LIV-l protein, 
estrogen 
regulated (Homo 
sapiens] 


755 


100 


100 


0.0 


gi|l2751475|ref |NP 

036451.2| 

(NMJU2319) 


LIV-1 protein, 
estrogen 
regulated [Homo 
sapiens] 


749 


98 


98 


0.0 


qil l4249879|qb|AAH0 

8317.1|AAH08317 

(BC008317} 


Unknown (protein 
for 

IMAGE:3343159) 
[Homo sapiens] 


382 


100 


100 


0.0 


gi| 505102 [dbj|BAA06 
685. 1| (D31887) 


KIAA0062 [Homo 
sapiens] 


531 


29 


46 


le-55 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 13D. In the ClustalW alignment of the NOV1 proteins, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (z.e., regions that may be required to preserve structural or 
10 functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



Table 13D. ClustalW Analysis of NOV1 



15 



20 



25 



30 



i) 

2) 
3) 
4) 
5) 
6) 



Novel NOV1 
gi|751313l| 
gi | 14760892 
gi | 12751475 | 
gi|l4249879| 
gi | 505102 | 



(SEQ ID NO: 25) 
(SEQ ID NO:101) 
{SEQ ID NO: 102) 
(SEQ ID NO: 103) 
(SEQ ID NO: 104) 
(SEQ ID NO:105) 



MARK LSVI LILT FA LSVTN PLHEL ICAAA FPQTTEKIS PN WE SGI fJVDLA I 
MA R K LS V I L I LT F7i LS VTI J P LH E L KAAA F P Q? T E K I S P N W E S G I W V D L A I 
ri^RKLSVILILTFALSVTNPLHELlC/^AAFPQTTEKISPHWESGIMVDLAI 
MARKLSVILILTFALSVTMPLHELKAAAFPQTTEKISPNWESGIWVDLAI 



10 20 30 40 50 

.... | .... 1 .... | .... I .... | .... | .... | .... | .... | .... | 

NOV1 

gi|751313l| 
gij 14760892| 
gi|l2751475| 
gi|l4249879| 

gij 505102 | RV^ADAPA 

60 70 80 90 100 
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N0V1 
gi | 7513131 | 



gi 

gi 
gi 



14760892| 
1275147S) 
14249879] 
505102) 



NOV1 

9i|7S1313l| 
gi j 14760892 | 
gi j 12751475 I 
gi j 14249879 | 
gi I 505102 | 



NOV1 

gi | 7513131 | 
gi j 14760892 | 
gi jl2751475 | 
gi j 14249879 j 
gi j 505102 | 



NOV1 

gi|751313l| 
gi j 14760892 | 
gi j 12751475 | 
gi|l4249879| 
gi | 505102 | 



NOV1 



gi 
gi 
gi 
gi 



7513131 1 
14760892 
12751475 
14249879 
505102| 



I- 



-1 • 



I 



•I- 



I 



•I 



STRQYHLQQLFYRYGENNSLSVFGFRKIXQNIGIDKIKRIHIHHDHDHHS 
STRQYHLQQLFYRYGENNSLSVhGFRKLLQNIGIDKIKRIHIHHJjHDKKS 
STRQYH LQQ h FYRYG ENNS LSVEG FRKLLQN £G I DKI KK I K I M KDKDKK S 
STRCYHLOOLFYRYGENNSLSVEGFRKLLONIGIDKIKRIHIHHDHDHliS 



RGA|AAS^QVflsVTMKLlflLHPAS|scSLLTI^GLWg- 



110 



120 



DH 


2HHSDHERH 


SDHEHHS^HEKHSDHgS 


DH 


EHHSDHERH 


SDHF.HHSgHEHHSHHi? 


B 


DH 


-HHSCHERH 


SDH FHHSgH EHHSC HI? 


I 


DH 


EHHSDHERH 


sdhlhhs^hehhsdhS?' 


B 




-lfPEAfflfl@SI>G- 



160 



170 



I- 



180 



I. 



190 



200 
••I 



SDSSGKDPRNSCCKGAHRPEHASGRRNVKDSVSASEVTSTVYNTVSEGTH 
SDSSGKDPRNSCGKGAHRPEHASGRRNVKDSVSAS EVTSTVYNTVSEGTH 
SDSSGKDPP.NSCGKGAHRPF.HASGRRNVKnSVSAEEVTSTVYNTVSEGTH 
S DSSCKCFRNSCCKGAHRPEHASGRRNVKCS VSAS EVTSTVYNTVSEGTH 



210 
..I.. 



I ■ 



220 



230 



240 
..I.. 



•I- 



250 



FLETIETPRPGKLFPKDVSSSTPPSVTSKSRVSRLAGRKTNESVSEPRKC 
FLETIETPRPGKLFP KDVS SET PP £ VT£ KS RV S FLAG F. KTK E S V S E PP. KG 
F LET I ET PRPG KLF P KDVS SST P P S VTS KSRVS FLAG RKTN ESVSEPP.KG 
FLETIETPRPGKLFP KDVS S ST P PS VTS KSRVS R I .AGRKTNE SVS E PR KG 



--J- - - D§- -LlS^jKALLNgLDBGVGfflGN 



• I • 



260 
..I.. 



. I • 



270 



280 



290 



300 



I ■ 



FM YSRKTNEN PQ EC FN A SKLLT S KGMG I QV P LH AT E FN Y LC PA 1 1 NQ I D A 
FMYSRKTN EK PQ EC FNA S KLLT5HGMG I QV P LNAT E FN Y LC PA 1 1 NQ I D A 
FM Y S RKTN EK PQEC FNASKLLT S HGMG I QV P LNAT E FNYLC PA I INQIDA 
FMYSRKTNENPQECFNASKLLTSHCMGIQVPLNATEFNYLCPAI IMQIDA 



VTQHVQG§RQL^TQ^G0QFQ^HFSE^R§G§§3LQEF^l{SQ^i^ 



310 



NOV1 


RSCLIHT 




gi 


7513131| 


RSCLIKT 




gi 


14760892| 


RSCLIKT 




gi 


12751475) 


RSCLIHT 




gi 


14249879) 






gi 


505102) 


ggrSEK 


QEg 



320 
..I.. 



330 



340 

,.|., 



350 



i'SLQIAWVGGFIAISI I SFLSLLGVILVPL 



BBGR1 



NOV1 

gi | 7513131 1 
gi [14760892 | 
gi 1 12751475) 
gi |14249879| 
gi | 505102 | 



NOV1 

gil751313l| 
gi j 14760892 | 
gi j 12751475 j 
gi|l4249879| 
gi)505102| 



NOV1 

gi|7513131| 
gi | 14760892 | 
gi|l2751475| 
gl|l4249879| 



•)• 



360 

..I.. 



370 



I- 



380 



390 



400 



mnrvffkfllsflvalavgtlsgdaflhllphshashhhshsheepamem 
mnrvffkfllsflvalavgtlsgdaflhllphshashhhshsheepamem 
mnrvffkfllsflvalavgtlsgdaflhllphshashhhshsheepamem 
HN RV F fkfllsf lvala vgtlsgdaf lh l l p h shas h hh s h sh e e p am em 

FLHLLPHSHASHHH SHSHEEPAMEM 
"lEpI?? 



450 




460 



470 

. .!.. 



■I- 



480 



490 



500 



dkkkknqkkpemdddveikkqlskyesqlstneekvd7ddrtegylrads 
dkkkknqkkpendddvetkkqlskyesqlstnefa'vdtddrtegylrads 
dkkkknqkkpemdddve1 kkqlskyesqlstneekvdtddktegylrads 
dkkkknokkpendddveikkolskyesolstneekvdtddrtegylrads 
dkkkknokkpendddveikkqlskyesqlstneekvdtddrtegylrads 
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gi | 505102 | IgHHHG- 



NOV1 



gi 
gi 
gi 
gi 
gi 



7513131| 
14760892] 
12751475 | 
14249879| 
505102] 



NOV1 

gi | 7513131 | 
gi|l4760892| 
gi | 12751475 j 
gi|l4249879| 
gi|505102| 



NOV1 
gi|7513131 j 



gi 
gi 
gi 
gi 



14760892| 
12751475| 
14249879] 
505102] 



NOV1 

gi|751313l| 
gi | 14760892 | 
gi|12751475| 
gijl4249879| 
gi j 505102 | 



NOV1 


gi 


7513131 | 


gi 


14760892] 


gi 


12751475| 


gi 


14249879| 


gi 


505102] 




760 



NOV1 [ 






gi 


7513131) 1 


jsCSYF 




gi 


14760892 | 






gi 


12751475 | | 






gi 


14249879j | 






gi 


505102] j 


3 *! 



The presence of identifiable domains in NOV1 , as well as all other NOVX proteins, 

was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 

Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 

domain match (or numbers) using the Interpro website (http:www.ebi.ac.uk/ interpro). 

DOMAIN results for NO VI as disclosed in Tables 13K-13L, were collected from the 

Conserved Domain Database (CDD) with Reverse Position Specific BLAST analyses. This 

BLAST analysis software samples domains found in the Smart and Pfam collections. For 

Table IK and all successive DOMAIN sequence alignments, fully conserved single residues 

are indicated by black shading or by the sign (|) and "strong" semi-conserved residues are 
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indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 

Tables 1E-F list the domain descriptions from DOMAIN analysis results against 
NOV1. This indicates that the NOV1 sequence has properties similar to those of other 
proteins known to contain this domain. Below are representative domain results. There are 
additional areas on NOV la that also have homology to these Domains. 



Table 13E, Domain Analysis of NOV1 

gnl | Pfam|pf am02535 , Zip, ZIP Zinc transporter CD-Length = 152 
residues, 90.8% aligned Score = 134 bits (338), Expect = le-32 



Table 13F. Domain Analysis of NOV1 

gnl|Pfam|pfam01027 , UPF0005, Uncharacterized protein family UPF0005 
CD-Length = 188 residues, only 63.8% aligned Score = 36.6 bits (83), 
Expect = 0.005 

Estrogen responses of human breast cancer cell lines have frequently been shown to be 
promoted by insulin. The action of insulin, and its interaction with estradiol, regulates the 
expression of the estrogen-induced genes, LIV-1 and pS2. Both hormones cause increases in 
mRNA levels of the two genes but do so by distinct mechanisms. The concentration of insulin 
required to produce this effect suggests that it is acting via its ability to bind to the IGF-1 
receptor. Both insulin and estradiol exert their effects at the level of transcription. Induction by 
insulin is dependent upon continued protein synthesis whereas induction by estradiol is not. 
Induction by both insulin and estradiol is prevented by the pure antiestrogen. ICI 164384, 
indicating the requirement for an activatable estrogen receptor. Insulin does not stimulate LIV- 
1 expression via the androgen receptor. These results demonstrate that both estradiol and 
insulin can stimulate the transcription of these estrogen-inducible genes, by separate 
mechanisms both of which involve the estrogen receptor. (See El-Tanani et al. 5 1997, J. 
Steroid Biochem Mol Biol. 60:269). 

Investigation of the protein product of the estrogen-regulated gene LIV-1, implicated 
in metastatic breast cancer, has revealed 10 protein sequences of unknown function that 
belong to a new family with potential to control intracellular Zn2+ homeostasis. Sequence 
alignment highlights the similarity in transmembrane domains and extramembrane charged 
residues, indicating potential ion-transport ability. This family has a novel highly conserved 
motif of 66 residues, including a transmembrane domain and a catalytic zinc-binding sequence 
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of zinc metalloproteases, containing conserved (indicated in bold type) proline and glutamine 
residues. These proteins contain more plentiful histidine-rich repeats than zinc transporters, 
suggesting an ability to bind or transport zinc across membranes. These 1 1 proteins may form 
a new family with the potential to control intracellular Zn2+ homeostasis. (See Taylor, 2000, 
5 IUBMB Life, 49:249). 

The disclosed NOV1 nucleic acid of the invention encoding a Human LIV-1 -like 
protein includes the nucleic acid whose sequence is provided in Table 13 A or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 13 A while still encoding a protein 

10 that maintains its Human LIV-1 -like activities and physiological functions, or a fragment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 

15 chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 

20 acids, and their complements, up to about 0 percent of the bases may be so changed. 

The disclosed NOV1 protein of the invention includes the Human LIV-Mike protein 
whose sequence is provided in Table 13B. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
13B while still encoding a protein that maintains its Human LIV-1 -like activities and 

25 physiological functions, or a functional fragment thereof. In the mutant or variant'protein, up 
to about 0% percent of the residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as F ab or 
(Fabh, that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this Human LIV-1 -like 

30 protein (NOV1) may function as a member of a "Human LIV-1 family". Therefore, the NOV1 
nucleic acids and proteins identified here may be useful in potential therapeutic applications 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
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targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The NOV1 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in cancer including but not limited to various pathologies 
and disorders as indicated below. For example, a cDNA encoding the Human LIV-l-like 
protein (NOV1) may be useful in gene therapy, and the Human LIV-1 -like protein (NOV1) 
may be useful when administered to a subject in need thereof By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from ; cancer, especially breast, ovarian and bladder cancer, and/or other pathologies 
or conditions. The NOV1 nucleic acid encoding the Human LIV-l-like protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. 

NOV1 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOV1 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV1 proteins have multiple hydrophilic regions, each of 
which can be used as an immunogen. These novel proteins can be used in assay systems for 
functional analysis of various human disorders, which will help in understanding of pathology 
of the disease and development of new drug targets for various disorders. 

NOV2 

A disclosed NOV2 nucleic acid of 3851 nucleotides identified herein as SEQ ED NO: 
27 (also referred to as CG56149-01) encoding a novel Human NRD convertase-like protein is 
shown in Table 14A. 
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Table 14A. NOV2 nucleotide sequence (SEQ ID NO:27). 



GCGGAGGAGGTGGGTCCTGGGAAGCGGGATGTCCATCGCTCCAGCT^ 
CAGTCTGTGCCACCCGGAGGAAGTTGTGTGAGGCCGGGCGGG^ 
TGCGAAGACTCTOCTGCTGCCAGACCCTTTCCTAT^ 
CCCTGACCTGCAGCC<^TGGACAGGATCTGG^ 

AGGGACGGAGGGGGTCTCTCAGTAATGCTGGGGACCCTGAGATCGTCAAGTCTCCCAGCG 

ATCAAATTACAGAATGGCCTACAGGCACTTCTGATTTCAGAC 

TGATGAAGAAGAAGAGGAGGTGGAGGAAGAAGAAGAAGATGATG^ 

AAGA3GGTTTTGATGATGAAGATGAGTTTGATGATGAACA 

TTAGAA£3AGAGAGCAGAAGCTAGAAAAAAAACTACTGAAAAACAGCA^ 

GACTGATAGACTGTGGTTTAAGTCAACTTATIX^AAAATGT 

TAGTTGGAGCTGAAAGCAGGTCTGCACCTGTTCAGCATTO 

ACAGTTCTGTCTGCAGCGGCTCTITGTGTTGGAG^ 

TTTGGAGCACATGGTATTCATGGGTAGTTTGAAATAT C CAGATG AGAATGGATTTG ATGCCTTCCTG AAGAAG CATGGG G 

GTAGTGATAATGCCTCAACTGATTGTGAACGCACTGTCrrT 

GATAGATGGGOSCAGTTCTTCATCCACCCACTAATGAT^ 

ATATCAACTTGCAAGGCCTTCTGATGCAA^ 

GAAAATTTTTTTGGGGAAATGCTGAGACGCTCAAG CATGAG C CAAG AAAGAAT AAT ATTGATACACATG C T AG ATTG AGA 

GAATTCTGGATGCGTTACTACTCTTCTCATTACATG^ 

GTGGGTGACTGAAATCTTCTCTCAGATACCAAACAATGGGT^ 

ACACACCAGCATTTAACAAACTTTATAGAGTroTTCCAATCAGAAA 

CCTCAACAGCAACATTACAGGGTGAAGCCACTrCATTATATATCCTGGCrGGTTGG 

TTCTTTCCTTAGGAAAAAATGCTGGGCTC^ 

ATTCAGTCTTCAGCATTTCTATTACATTGACTGATG^ 

TATTTAAAAATG<nX3CAGAAGCTAGGCCCAGAAAAAAGAATTTTTGAA 

TTACCAAGAACAGACAGATCCAGTTGAGTATGTGGAAAACATGTGTGAGAACATGCAGCTGTAC 

TCACTGGAGATCAGCITCTTTTTGAATACAAGCCAGAAGTCATT^ 

AATCTTGTTTTACTGTCTGGTGCTAATGAGGG^ 

AGATATTGAAAACTCTTC^CTGAACTGTGGAATAGTAATT^ 

AGTACATAGCCACGGACTTTAaSTTGAAGGCTTTC^ 

CAAGGTTGCCTGTGGTATAAGAAAGACAACAAATTCAAAATCCCCA^ 

GATACAGAAATCTGCAGCAAATGTGGTCCTCTTTGATATCTTTC 

ATGAAGCAGATGTGGCACAGCTGGAGTATAAACTGGCAGCTGGAGAACATGGTTTAATTATTCXSAG 
C^CAAACTACCTCTACTGTTTCAGCTCATTATTGACT 

AACTGAGCAGTTGAAGAAGACCTACTTTAACATCCrCATCAAGCCTGAGAC^ 

TGGAATATGCCCGTTGGTCTATGATTGACAAGTACCAGGCTTTGATGGAOX3CCTTT 

GTCAAAGAATTCAAATCCCAGCTCTTTGTGGAGGGCXri^ 

GAAATATCTTGTTGACAAACTAAACTTCAAGCCTCTGGA^ 

GTGGCCACCATOTATGCAAAGTGAAAGCTCTGAACAAGGGTGATGCC^ 

ACCAGGAGTCTAAGAGAATATACGCTTATGGAGCTGXnTGTGATG 

OVAGCAGACCCTTGGGTACCATGTCTACCCTACC^^ 

CTCAGGCAACCAAATACAATTCTGAAGTTGTTGATAAGAAGATAGAAGA^ 

AACCTCACTGAAGAGGCATTCAACACCCAGGTCACAGCTCTC^ 

GGAGGTGGATAGGAACTGGAATGAAGTGGTTACACAGCAGTACCTCTTTC 

AGTCATTCTCAAAATCAGACCTGGTCAACTGGTTCAAGGCTCATAGA 

GTTGGGTATGGGAAGTATGAACTGGAAGAGGATGGATCCCCriTCTAGTGAGGAT^ 

GCTGACCTACCTGCCAACCTCTCCTCTGCTGGCAGATTGTATCATC 

TCAACCTTCTCCCCTACCATAAAATAGTCAAATAAATAAACTGCA 

AAAAAAAAAAA 



A NOV2 polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 has 1219 amino 
acid residues and is presented using the one-letter code in Table 14B. Signal P, Psort and/or 
Hydropathy results predict that NOV2 contains no signal peptide and is likely to be localized 
to the endoplasmic reticulum (membrane) with a certainty of 0.5500. In other embodiments, 
NOV2 may also be localized to the lysosome (lumen) with a certainty of 0. 1900, the 
microbody with a certainty of 0.1 868, or the endoplasmic reticulum (lumen) with a certainty 
of 0.1000. The most likely cleavage site for NOV2 is between positions 18 and 19: KLC-EA. 



Table 14B. Encoded NOV2 protein sequence (SEQ ID NO:28). 

MLRRVTVAAVCATRRKLCEAGRDVAALWGIETRGRCEDSAAA^ 
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IjGADESBEEGRRGSLSNAGDPEIVKSPSDPKQYRYIKLQNGLQALLISOLSNMEGKTGNITDDEEEEEVEEEEEDDDEDS 
GAEIEDDDEEGFDDEDEFTDDEHDDDLDTEDNELEELEERAEARKK^ 
VBTRNLYGWGABSRSAPVQHLAGWQAEEQOGETDT^ 
DAFLKKHGGSDNASTDCBRTVFQFDVQRKYFKEAIJ)RWAQFFIHPI^ 

LARPGHPMGKPFWGNABTLKHE PRKNNIDTHARLREFWMRYYS SHYMTLWQS KETLDTLEKWVTEIFSQIPNNGLPRPN 
PGHLTDPFDTPAPIJKLYRWPIRKIHALTITWALPPC^QH^^ 

TGFEQNSTYSVFS IS ITLTDEGYEHFYEVAYTVFLYLKMLQKLGPEKRI FEE I RKI EDNE FH YQEQTD P VE YVENMCENM 
QLYPLQDILTGDQLLPBYKPEVIGEALNQLVPQKANLVLLSGANEGKCDLKEKWFGTQYS I EDI ENSWAELWNSNFELNP 
DLHLPAEKKYIATDFTLKAFDCPETEYPVKIVNTP<X3CLVreKKDNKFKIPKAYIRFHLISPLIQKSAANVVLFDIF^ 
THNLAE PAYEADVAQLE YKLAAGEHGLI I RVKGFNHKLPLLFQLI I OYLAE FNS T P AVFTMI TEQLKKTYFN I L I KPETL 
AiODVRLLILEYARWSMIDKYQALMDGI^LESLLSFVKEFKSQLFVEGLWNVTSTES 
QFQVVELPSGHKLCKVKALNKGDANSE\TVYYQSGTRSL 

LGFSVTVGTQATKYNSEVVDKKIEEFLSSFEEKIENLTEEAFNTQVTALIKLKECEDTHLGEEVDRNWN 

IiAHEIEALKSFSKSDLVNWFKAHRGPGSKMIiSVHWGYGKYELEETXS^ 

DIRAFTTTLNLLPYHKIVK 



NOV2 is localized on chromosome lp32.2-34.4 and is expressed in at least the 
following tissues: multiple cancers and skeletal muscle. This information was derived by 
determining the tissue sources of the sequences that were included in the invention including 
5 but not limited to SeqCalling sources, Public EST sources, and/or RACE sources. 

NOV2 has homology to the amino acid sequences shown in the BLASTP data listed in 
Table 14C. 



Tablel4C. BLAST results for NOV2 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%> 


Positives 
(%) 


Expect 


reflNP 0p2516.ll 
(NM_002525) 


nardilysin (N- 
arginine dibasic 
convertase) 1 
[Homo sapiens] 


1219 


100 


100 


0.0 


erab|CAA63 696.i| 
(X93208) 


NRD2 

convertase 
[Rattus sp.] 


1229 


90. 


90 


0.0 


ref |XP 001517.51 
(XM_001517) 


nardilysin 
(N-arginine 
dibasic 
convertase) 
I Homo 
sapiens] 


1017 


99 


99 


0.0 


emb|CAB72328.li 
(AL050343) 


(D657D16.1 
(nardilysin (N- 
arginine dibasic 
convertase)) 

[Homo 
sapiens] 


662 


99 


99 


0.0 


qb|AAF48105 .1| 
(AE003487) 


CG2025 gene 
product 
[Drosophila 
melanogaster 
] 


1077 


36 


57 


e-165 



10 The homology of these sequences is shown graphically in the ClustalW analysis shown 

in Table 14D. 
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Table 14D. ClustalW Analysis of NOV2 



1) NOV2(SEQIDNO:28) 

2) ref |NP_002S16.1| (SEQ ID NO: 106) 

3) emb|CAA63696.1j (SEQ ID NO: 107) 

4) ref |XP_001S17.S| (SEQ ID NO: 108) 

5) etnb|CAB72328.lj (SEQ ID NO:109) 

6) gb|AAF4 8105.l| (SEQ ID NO: 110) 



NOV2 

ref |NPJ)02516.l| 
emb|CAA63696.l| 
ref |XPJ>01517.5| 
emb|CAB72328.l| 
gb|AAF48l05.l| 




NOV2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



60 



70 



80 



90 



100 



MPGtOJ KA XS'l CSC PD LQ P.MGQU. 


mrnm 




RVARLGAJESEEEGR 


JIG 




M PGRMKA XSTCS CP J LQ PNGQ DI 


^ 




RVARLGADESEEEGR 


RG 


SLSN 


mpgrnkaxstcscpdlopngqd: 






RVARLGADSSEEEGR 




SLSNl 


M PGRJJ KAK3TCSCPOLO PNGQDI 


jGEiJ 




RVARLGAD35EEEGR 


RG 


SLS>J 











•mtd^ky|Jdip|- 



NOV2 

ref |NPJ>02516.1| 
embj CAA63696 .1| 
ref |XP_Q01517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



110 



120 
..I.. 



130 



140 



150 



O PE I j&KS PSDP XQ Y5 YI K LQMG LQALL I S DL3 NM EGXTGNmT D||E E E 5 El 



»S D ?:<Q Y X V I KLQNG LQA 
»SDPK0YRYIKL0NGLOA. 



nSegxtgnBtdIeee 

NMEGKTGN£lTD|S;EEE 



NOV2 

ref |NP_002516.l| 
emb|CAA63696 .1| 
ref jXP_001517.S| 
emb|CAB72328.l| 
gb | AAF4 B105 . 1 1 



160 

..|.. 



170 
..I.. 



180 



I. 



190 



200 
I 



|DDDSDSGAElj2DDDSZC?DD2gEFDDjj£MDDD 
»DDDEDSGABlBDDDZEG?DD2§EFDDjoHDDD 
3DDDEDSGAEIHDDDSSG?DDSfiEFDD£.fflDDD 





ODD 


H« 


DDD 


EHD 


DDD 


H-- 





SSSSKS- 



NOV2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



210 



220 



230 



240 



250 




NOV2 

ref NPJ)02S16.l| 
emb CAA63696.l| 
ref XP_001S17.S| 
emb|CAB72328.l| 
gb|AAF4 8105.l| 



260 



270 



280 



290 



300 




RSESTSSTi 



-g-gsSSEgGgjEKS^cQli 



NOV2 
ref 
emb 
ref 
emb 

gb|AAF48105.1| 



NP_002516.l| 
CAA63696.1) 
XPJ)01517.S| 
CAB72328.ll 



■I ■ 



310 



320 



330 
..I.. 
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340 

,.|.. 



350 

•A 



3VGSFADPDDLPGLAHFLEHMVFMGSLKYPDENGFDAFLKKHGGSDNAST 
GVGSFADPDDLPGLAHFLEHMVFMGSLKYPDENGFDAFLKKHGGSDNAST 
GVGSFADPDDliPGLAHFLEHMVFMGSLKYPDENGFDAFLXKHGGSDNAST 
GVCSFADPDDLPGLAHFLEHMVFMGSLKYPDENGrDAFLKKHGGSDNAST 



NOV2 

reflNP 002516.1 I 



360 
..I.. 



370 



380 



390 



4 00 
..I 



DCSRr/FQFDVQRKYFKEALDRWAQFFIHPLMIRDATDREVSAVDSEYQL 
DC E RTV FQFDVQRKY FKEA LDRWAQ FF1H? Ltf i RDA I D R EVEAVDS S YQL 
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ref |XPJ)01517.5| 

eTnb|CAfi72328.l| 

gb|AAF48105.l| 



NOV2 

ref |NP_002516.l| 
erab|CAA63696.1| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



NOV2 

ref |NP_002516.l| 
emb|CAA63696-l| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



NOV2 

ref |NP_002S16.1| 
emb|CAA63696. 1| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



NOV2 

ref |NPJ>02516.1 | 
embj CAA63696 . 1 | 
ref |XP_001S17.S| 
emb|CAB72328.l| 
gb| AAF48105 .1 J 



NOV2 
ref 
emb 
ref 
emb 



NP_002516.l| 
CAA63696.1] 
XP_001517.5| 
CAB72328.ll 



gb|AAF4 8105 . 1| 



NOV2 

ref |NP_O02516. l| 
embjCAA63696.il 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb | AAF48105 .1| 



NOV2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAP48105.l| 



N0V2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |XP_001517.5| 
emb|CAi72328.l| 
gb| AAF4810S.1) 




•I 



660 



■I- 



670 

..I.. 



680 



•I • 



690 



700 



■I ■ 



E N MCEWMQ LYPLQDI 1TGDQ L L FEY KPE V IG2ALNQLV ?Q KAN LV L LSG 
ENMCENMQLYPLQDIIjTGDQLiLFEYKPEVIGEALiHQLVPQKAInILVLLSG 
EWHCENMQLY?SQD§LTGDQLLFSYKPEVrSiALHQLyPQKAWliVLLSG 
ENMCEWMQLYPLQDILTGDQLLFEYKPEVIGEALNQ^VPQKAInF^VLLSG 
E KMC E HMQ L Y P LQD I LTGDQ L L FE Y K P E V r C E A LWQL V PQKAN LVLLSG 
sS:-5BWikC'B|?E , 3D I LTGl^lR^EYiTTEiT^Effi^LJTOKlSN iJ^r ~ ! 



710 



720 



730 



740 



750 




810 820 830 840 850 
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NOV2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |XP_001517.S| 
emb|CAB72328.l| 
gb|AAF48105.l| 




NOV2 

ref |NPJ)02516.1| 
emb|CAA63696.l| 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF48105.l| 



■I- 



860 
..I.. 



J. 



870 



880 



I IRVKGFNHXLPL.L.FQI.T I3YLASFNSTF 
T IRVXGF NHXI.?LL? QLL I3VLAHF NSTP 

I I RVKGFNHXLPLLFQL.I IDY^ii-'gsTP 
IIRVKGFNKKLPILFQLI IDYLASFNSTP 
I IRVKG? NKXLPLliF QLI I DYliAEFWS TP 




910 



920 



930 



940 



950 



NOV2 

ref |NP_002516.1| 
embjCAA63696.lj 
ref |XP_001517.5| 
emb|CAB72328.l| 
gb|AAF4B105.l| 



NOV2 

ref NP_002516.l| 
etnb CAA63696.ll 
XP_O01517.5| 
CAB72328.ll 



ref 
emb 

gbj AAF48105.ll 



NOV2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |XP_001517.5| 
emb|CAB72328.1] 
gb|AAF48105.l| 




1060 



1070 



1080 



NOV2 
ref 
emb 
ref 
emb 



NP_002516.l| 
CAA63696.1| 
XP_001517.5| 
CAB72328.1| 



1090 



1100 




'/DKKIEEFL33FESKI 
7DXKIE2FL3SF22XI 
7DKKTESFLSSF3SKI 



■I- 



1110 
..I ... 



I. 



1120 

..I... 



I , 



1130 
..I... 



1140 



1150 



I . 



E W IjT EjjfjAFNTQ VT All 1 XliKEC EDTH LG E 3 V DRN WW E V VTQQ Y LFDR LAH E 
E M LTE^jA FMTQV T AL T :< li K E C E DTH LG E E VD RN W N E W T QQ Y L F D RLAH E 
EHLTEgAFWTQVTALIKLKECEDTHLGEEVDRNWMEVVTQQYLFi3RiJAHE 



gb|AAF4B105.ll 



NOV2 

ref |NP_002516.l| 
emb|CAA63696 . l| 
ref |XP_001517.5| 
embjcAB723 2 8.l| 
gb|AAF48105.l| 



NOV2 

ref |NP_002516.1| 
emb|CAA63696.l| 
ref |xp_001517.S| 
emb|CAB72328.l| 

gb | AAF4 B105.ll jgVgGHR P AGM PE PgCG EDTgKCAS K@DD EgE S ENDDDDDgDg§§E E S 

1210 1220 1230 1240 1250 

ref jxpj>0l5l7.s| "''^ ^ M^i ^" 

emb | cab72328. 1 1 ggsggs csmsam mmwMc i i[j 
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gb|AAF48105.1| 



^EEEEKEKEGLKGEDEDDLFYSgENKlJJ^I^lAKF^AFIHBEIP 1 ^ 



1260 



1270 



1280 



5 



ref |NP_002516 .l| 
enb|CAA63G96.1| 
refjxP 001517.5) 
emb|CAB72328. l| 
gbj AAP4 8105.1J 



N0V2 




10 




IPKEEDELI SAHI ADAI RQV 



Table 14E lists the domain description from DOMAIN analysis results against N0V2. 
This indicates that the N0V2 sequence has properties similar to those of other proteins known 
to contain this domain. 

15 



gnl | Pfam|pfam00675 , Peptidase_M16, Insulinase (Peptidase family M16) . 
CD-Length = 149 residues, 91.9% aligned Score = 139 bits (349), 
Expect = le-33 

N-arginine dibasic convertase (NRD convertase) (accession number L27124) is a 
metalloendopeptidase from rat brain cortex and testis which cleaves peptide substrates on the 
N-terminus of arginine residues in basic doublets. Its predicted amino acid sequence contains a 

20 putative zinc binding motif in a region which exhibits 35% and 48% similarity with E coli 

protease HI (pitrilysin E.C 3.4.99.44) and rat or human insulinase (E.C 3.4.99.45) respectively. 
This feature clearly classifies this endopeptidase as a member of the pitrilysin family of zinc- 
metalloproteases. However, the NRD convertase sequence contains a distinctive additional 
feature consisting of a 71 acidic amino acid stretch. Its substrate selectivity and the 

25 characteristic motifs of its amino acid sequence allow us to propose this new 

metalloendopeptidase as the first member of a new class of processing enzymes. (See 
Chesneau et al. t 1994, Biochimie 76:234). 

Heparin-binding epidermal growth factor-like growth factor (HB-EGF), a mitogen and 
chemotactic factor, binds to two receptor tyrosine kinases, erbBl and erbB4. Now we 

30 demonstrate that HB-EGF also binds to a novel 140 kDa receptor on MDA-MB 453 cells. 

Purification of this receptor showed it to be identical to N-arginine dibasic convertase (NRDc), 
a metalloendopeptidase of the Ml 6 family. Binding to cell surface NRDc and NRDc in 
solution was highly specific for HB-EGF among EGF family members. When overexpressed 
in cells, NRDc enhanced their migration in response to HB-EGF but not to EGF. Conversely, 

35 inhibition of endogenous NRDc expression in cells by antisense morpholino oligonucleotides 
inhibited HB-EGF-induced cell migration. Anti-erbBl neutralizing antibodies completely 
abrogated the ability of NRDc to enhance HB-EGF-dependent migration, demonstrating that 
this NRDc activity was dependent on erbBl signaling. Although NRDc is a metalloproteinase, 
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enzymatic activity was not required for HB-EGF binding or enhancement of cell migration; 
neither did NRDc cleave HB-EGF. Together, these results suggest that NRDc is a novel 
specific receptor for HB-EGF that modulates HB-EGF-induced cell migration via erbBl. (See 
Nishi et al., 2001, EMBO J 20:3342). 
5 The disclosed NOV2 nucleic acid of the invention encoding a Human NRD 

convertase-like protein includes the nucleic acid whose sequence is provided in Table 14A or 
a fragment thereof. The invention also includes a mutant or variant nucleic acid any of whose 
bases may be changed from the corresponding base shown in Table 14A while still encoding a 
protein that maintains its Human NRD convertase-like activities and physiological functions, 

10 or a fragment of such a nucleic acid. The invention further includes nucleic acids whose 

sequences are complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 

15 modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 0 percent of the bases may be so changed. 

20 The disclosed NOV2 protein of the invention includes the Human NRD convertase - 

like protein whose sequence is provided in Table 14B. The invention also includes a mutant 
or variant protein any of whose residues may be changed from the corresponding residue 
shown in Table 14B while still encoding a protein that maintains its Human NRD convertase- 
like activities and physiological functions, or a functional fragment thereof. In the mutant or 

25 variant protein, up to about 0 percent of the residues may be so changed. 

The NOV2 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in diabetes, metabolic disorders and/or other pathologies 
and disorders. 

NOV2 nucleic acids and polypeptides are further useful in the generation of antibodies 
30 that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV2 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. These novel proteins can be used in assay systems for 

94 
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functional analysis of various human disorders, which are useful in understanding of 
pathology of the disease and development of new drug targets for various disorders. 



NOV3 

A disclosed NOV3 nucleic acid of 2038 nucleotides identified herein as SEQ ID 
NO:29 (also referred to as CG55155-01) encoding a novel Kallikrein-like protein is shown in 
Table 15 A. 

Table 15A. NOV3 Nucleotide Sequence (SEQ ID NO: 29) 

ACTCTATGAAAACGCCTTCTTCAGAGGTGGGGATGTAGC 
GCACATTCCACCCAAGGTGTTTGCTATTCAGTTTT 

TTCTTGAAAGATAGTGrTACAGGAACCCTGCCAAAAGTACATCGAACAGGTGCAGTTTCTGGACATTCCTTGAAGCAATG 

TGGTCATCAAATAAGTGCTTGCCATCGAGACATTTATAAAGGAG 

TTAGCAGTGTTGAAGAATGCCAAAAAAGGTGCACCAATAACATTCGCTGC 

CACAAGGCAGAGTACCGGAACAATTGCCTATTAAAGTACAGTO 

CGTGGAATCTGGATTCTCACTGAAGCCCTGTGCCCmCAGAAATTGGTTGCCACA 

TCTCAGATGTGGATGTTGCCAGGTTTCTCACTCCAGATGCTTTTGTGTGTCGG 

CTCTTCTTTACATTCTATACAAATGTATGGAAAATCGAGTCACAAAGAAATGTTTC 

CA(^CCAAGTTCCTCTACTCCTCAAGAAAACACCATATCTGGATATAGCCTTTTAACCTGCA 

CCTGCCATTCTAAAATTTACCCGGGAGTTGACTTTGGAGGAGAAGAATTGAATGTGACT^ 

TGCCAAGAGACTTGCACAAAGATGATTCGCTGTCAGTTTTTCACTTATTCTTTACTCCCAGAAGACTG 
GTGTAAGTGTTTCTTAAGATTATCTATGGATGGTTCTCCAACTAGGA 
CTTTGAGATTGTGTAACACTGGGGACAACGCTGTCTGCACAACAAAAACA^ 

TCTTGGGGAGAGTGGCCCTGGCAGGTGAGCCTGCAGGTGAAGCTGACAGCTCAGAGGCACCTGTGTGGAGGGTCACTCAT 
AGGACACCAGTGGGTCCTCACTGCTGCCCACrGCITTGATGGG^ 

TTTTAAATCTGTCAGACATTACAAAAGATACACCTTTCTCACAAATAAAAGAGATTATTATTCACCA 
TCAGAAGGGAATC1ATGATAT CG CCTTG AT AAAACTC CAGGCT CCTTTGAATTACACTGAA^ C CAAAAACCAATATGCCT 
ACCTTCCAAAG<3TGACACAAGCACAATTTATACC^CTC 

TCCAAAATATTCTACAAAAGGTAAATATTCCTTTGGTAACAAATGAAGAATGCCAGAAAAGATATCAAGATTATAAAATA 
ACCCAACGGATGGTCTTGTXSCTGGCTATAAAGAAGGGGGAAAAGATGCTTGTAAGG^ 

CAAACACAACGGAATCTGGCGTTTGGTGGGC ATCACCAGCTGGGGTGAAGGCTGTGCC CG CAGGGAGCAACCTGGTGTCT 
ACACCAAAGTCGCTGAGTACATGGACTGGATTTTAGAGAAAACAC 

GCATGAGAAGCAGTCCAGAGTCTAGGCAATTTTTACAACCTGAGTTCAAGTCAAATTCTGAGCCTGGGGGGTCCTCATCT 
GCAAAGCATGAAGAGTGGCATCTTCTTTGCATCCTAAG 



A disclosed NOV3 protein (SEQ ID NO:30) encoded by SEQ ID NO:29 has 638 
amino acid residues, and is presented using the one-letter code in Table 15B. Signal P, Psort 
and/or Hydropathy results predict that NOV3 does have a signal peptide, and is likely to be 
localized extracellularly with a certainty of 0.3700. In other embodiments NOV3 is also likely 
to be localized to the lysosome (lumen) with a certainty of 0.1900, to the endoplasmic 
reticulum (membrane) with a certainty of 0.1000, or to the endoplasmic reticulum (lumen) 
with a certainty of 0.1000. The most likely cleavage site for NOV3 is between positions 19 
and 20, (VSC-GQ. 



Table 1SB. Encoded NOV3 protein sequence (SEQ ID NO:30). 

"milfkqatyfislfat^ 

dsvtgtlpkvhrtgavsghslkqcghqisachrdiykgv^ 

eyrnncllkyspggtptaikvlsnvesgfslkpcalseigchmnif^ 

tfytnvwkiesqrnvcllktsesgtpssstpqeotisgyslltckrtlp^ 

tctkmircqfftysllpedckeekckcflrlsmdgsptriaygt<^ssg^slrixntgdnavcttktstrivggtnsswg 
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EWPWQVSI^VKLTAQWflCGCSLIGHQWVLTAAHCPDGLPLQDVWRiySCILNLSDITKDTPFSQIKEI I IHQNYKVSEG 
NHDlALIKLQAPLNVTEFQKPICLPSKGDTSTIYTNCWVTGWGPSKEKGEIQNIIiQK^ 

MVCAGYKEGGKDACKGDSGGPLVCKHNGMWRLVGI TSWGEGCARREQPGVYTKVAEYMDWI LEKTQSSPGKAQMQS PA 

NOV3 is localized on chromosome 4 and is expressed in at least the following tissues: 
liver. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, Public EST 
5 sources, and/or RACE sources. 

NOV3 has homology to the amino acid sequences shown in the BLASTP data listed in 
Table 15C. 



Table 15C. BLAST results for NOV3 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ref|NP 000883. 1| 
<NM_000892) 


plasma 
kallikrein 
Bl precursor 


638 


99 


99 


0.0 


ref|XP 003474.2| 
<XM_003474) 


plasma 
kallikrein 
Bl precursor 
[Homo 
sapiens] 


638 


98 


98 


0.0 


dbj iBAA37147.l| 
(AB022425) 


kallikrein 
[Sus scrofa] 


643 


79 


89 


0.0 


ref|NP 03248141 
(NM_008455) 


kallikrein B, 
plasma 1; 
kallikrein 3, 
plasma; 
antigen, 

prostate 
specific 
[Mus 

musculus] 


638 


76 


86 


0.0 


reflNP 036857 
JKNNL012725) 


plasma 
kallikrein 
[Rattus 
norvegicus) 


638 


74 


85 


0.0 



10 The homology of these sequences is shown graphically in the ClustalW analysis shown 

in Table 15D. 

Table 15D. ClustalW Analysis of NOV3 

1) NOV3a (SEQ ID NO: 30) 
15 2) ref |NP_000883.l| (SEQ ID NO:lll) 

3) ref |XP_003474.2| (SEQ ID NO:112) 

4) dbj |BAA37147.1| (SEQ ID NO:113) 

5) ref |NP_032481.l| (SEQ ID NO: 114) 

6) ref |NP_036857.1| (SEQ ID NO: 115) 
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ref |NPJ>00883.1| 



10 



15 



20 
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35 



40 



ref 
dbj 
ref 
ref 



XP_0 03474.2) 
BAA37147.l| 
NP_032481.l| 
NPJ)36857.l| 



NOV3 

ref |NP_000883.1| 
ref |XPJ)03474.2| 
dbj |BAA3714 7.l| 
ref |NP_032481.l| 
ref |NP_036857.l| 



NOV3 

ref |NP_000883.l| 
ref |XP_0034 74.2 | 
dbj jBAA37147.l| 
ref |NP_032481.1| 
ref |NPJ>368S7.1| 



N0V3 

ref |NPJ>00883.l| 
ref |XP_0034 74 .2| 
dbj |BAA3 714 7. 1 j 
ref |NPJ>324 81.1 | 
ref j NP_036857.il ' 



N0V3 
ref 
ref 
dbj 
ref 
ref 



NP_000883.l| 
XP_003474 .2 | 
BAA37147.1| 
NPJ>32481.1| 
NPJ)36857.l| 




260 



270 



280 



290 



300 



45 



50 



55 



60 



65 



70 



75 



N0V3 

ref |NP_000883 .l| 
ref |XP_0034 74 .2 j 
dbj j BAA3714 7 . 1 1 
ref |NP_032481.l| 
ref |NPJ)36857.l| 



N0V3 

ref lNP_000883.ll 
ref |XP~0034 74.2 j 
dbj |BAA37147.1| 
ref |NP_0324 81.1 | 
ref |NP~036857. l| 



N0V3 

ref |NP_000883.l| 
ref |XPJ>034 74.2 | 
dbj |BAA37147.l| 
ref |NP_0324 81.1 | 
ref |NP_036857.1| 



N0V3 

refjNP 000883.1] 
ref |XPJ>03474.2} 
dbj |BAA37147.1| 
ref |NP_032481.1} 
ref |NPJ>368S7.l| 
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WOV3 

ref |NP_000883.1| 
5 ref |xp_0034 74.2| 

dbj |BAA3714 7.1| 
ref |NP_0324 81.1 | 
ref |NP_036857.1| 
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K0V3 

ref |NPJ)00883.1| 
ref |XPJ)03474.2| 
15 dbj |BAA37147.1| 

ref |NP_032481.l| 
ref |NP_036857.1| 



20 

N0V3 

ref |NP_000883.1| 
ref |XPJ>03474 .2| 
dhj |BAA37147.1| 
25 ref |NP_0324 81.1 | 

ref |NP_036857.1| 



30 N0V3 

ref |NP_000833.1| 

ref |XP_003474.2| 

dbj jBAA37147.lj 

ref |NP_032481.1| 
35 ref |NPJ536B57.1| 

Tables 15E-G list the domain descriptions from DOMAIN analysis results against 
NOV3. This indicates that the NOV3a sequence has properties similar to those of other 
proteins known to contain this domain. 

40 



Table 15E Domain Analysis of NOV3 
gnll Smart I smart00020. Tryp_SPc, Trypsin-like serine protease CD-Length = 
230 residues, 100.0% aligned Score = 269 bits (687), Expect = 4e-73 



Table 15F Domain Analysis of NOV3 
Qnl|Smart|smartQ0223. APPLE, APPLE domain CD-Length = 83 residues, 
100.0% aligned Score = 110 bits (276), Expect = 2e-25 



Table 15G Domain Analysis of NOV3 

gnl | Pf am| pf am00024 , PAN, PAN domain CD-Length = 78 residues, 94.9% 
aligned Score - 44.3 bits (103) , Expect = 2e-05 

The human tissue kallikrein gene family was, until recently, thought to consist of only 
45 three genes. Two of these human kallikreins, prostate-specific antigen and human glandular 
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kallikrein 2, are currently used as valuable biomarkers of prostatic carcinoma. More recently, 
new kallikrein-like genes have been discovered. It is now clear that the human tissue kallikrein 
gene family contains at least 15 genes. All genes share important similarities, including 
mapping at the same chromosomal locus (19ql3.4), significant homology at both the 
5 nucleotide and protein level, and similar genomic organization. All genes encode for putative 
serine proteases and most of them are regulated by steroid hormones. Recent data suggest that 
at least a few of these kallikrein genes are connected to malignancy. (See Yousef et al., 2001, 
Endocr Rev 22:184). 

The disclosed NOV3 nucleic acid of the invention encoding a Kallikrein-like protein 

10 includes the nucleic acid whose sequence is provided in Table 1 5 A or a fragment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 15A while still encoding a protein that maintains 
its Kallikrein-like activities and physiological functions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 

15 described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 

20 in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant nucleic acids, and their complements, up to about 0 percent of the 
bases may be so changed. 

The disclosed NOV3 protein of the invention includes the Kallikrein-like protein 

25 whose sequence is provided in Table 15B. The invention also includes a mutant or variant 

protein any of whose residues may be changed from the corresponding residue shown in Table 
15B while still encoding a protein that maintains its Kallikrein-like activities and physiological 
functions, or a functional fragment thereof. In the mutant or variant protein, up to about 0 
percent of the residues may be so changed. 

30 The protein similarity information, expression pattern, and map location for the 

Kallikrein-like protein and nucleic acid (NOV3) disclosed herein suggest that NOV3 may 
have important structural and/or physiological functions characteristic of the kallikrein-like 
family. Therefore, the NOV3 nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications. These include serving as a specific or 
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selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo. 

The NOV3 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from cancer, particularly prostate cancer, metabolic disorders, heart disease, 
hypertension, and/or other pathologies.. 

NOV3 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV3 protein have multiple hydrophilic regions, 
each of which can be used as an immunogen. This novel protein also has value in 
development of powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

NOV4 

A disclosed NOV4 nucleic acid of 1094 nucleotides identified as SEQ ID NO:31 
(designated CuraGen Acc. No. CG56166-01) encoding a novel Multidrug transporter-like 
protein is shown in Table 16A. 

Table 16A. NOV4 Nucleotide Sequence (SEQ ID NO:31) 

"t-cttccacot 

tgaaggcattct aaaatggctaaccg tacagtgaagg atgcg cacagcatccatgg caccaaccctcaatatctggtgga 
gaagatcattcgaacgcgaatctatgagtccaagtactggaaagaggagtc 
ataaagccatggagttaaggtttgtgggt^cgtctatggtggcaacataaaaccaacaccct 
aagatgcttcaaattcaacccxsagaaggatatcat^ 

GGGGGCACTTTACATGAGGCTGACAGGCACTGCAATTGATT^ 

AAATCAAGAGCCAGAACCGAAATGGGGAGTTTGAATTGATGCATGTTGATGAGTTTATTGATG 

AG AGTCTGTG AT AT CATTC TGCCCCG ACT ACAGAAACG CTATGT ATT AG AGG AAG CTGAGCAACTGGAG CCTCGAGTT AG 

TGCTCTGGAAGAGGACATGGATGATGTGGAGTCCAGTGAAGAGGAAGAAGAGGAGGAT 

CACCTGATCACCGCCGGAGAAGCTACCGAGACTTGGACAAGCCCCGTCGCTCTC^ 

AG CCGGTCTCCC AG AAGGCGGAGTCG ATCT CCCAAAAGG AG AAG CCCCTCCCCTCGCCGAGAAAGGCAT CGG AGCAAG AG 
TCCAAGACGTCACCGCAGCAGGTCCCGAGATCGGCGGCACAGATCCCGTTCCAAGTCCCCAGGTCATCACCGTAGTCACA 
GACACAGG AG CC ACT CAAAGTCTCCCG AAAGGTCTAAG AAGAG CCACAAG AAG AG C CGGAG AGGGAATG AG T AATGG ACT j 
CAGTTTGGTTTTAGTCCACATGGCCTCCTGTGGATATAAGGATATCTGTATGTG 
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A NOV4 polypeptide (SEQ ID NO:32) encoded by SEQ ED NO:31 is 312 amino acid 
residues and is presented using the one letter code in Table 16B. Signal P, Psort and/or 
Hydropathy results predict that NOV4 has no signal peptide and is likely to be localized at the 
nucleus with a certainty of 0.9894. In other embodiments, NOV4 may also be localized to the 
5 mitochondrial matrix space with a certainty of 0. 1 000, or the lysosome (lumen) with a 
certainty of 0.1 000. 



Table 16B. NOV4 protein sequence (SEQ ID NO:32) 

MANRTVKDAHSIHGTNPQYLVEKIIRTRIYESKYWKEB^ 
QPEKDIIVEFIKNEDFKYVRMLGALYMRLTGTAIDCT 
ILPRLQKRYVl^EAEQLEPRVSALEEDKDDv^ 

RRSRS PKRRS PS PRRERHRS KS PRRHRSRS RDRRHRS RSKS PGHHRSH RHRSHS KS PSRS KKSH KKSRRGNE 

NOV4 is expressed in at least multiple normal and cancerous tissues. 
10 NOV4 has homology to the amino acid sequences shown in the BLASTP data listed in 

Table 16C. 



Table 16C. BLAST results for NOV4 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
<%) 


Positives 
(%) 


Expect 


qi | 10727696 |qb| AAF5 
8976.21 (AE003834) 


CG8054 gene 
product 
[Drosophila 
melanogaster] 


856 


57 


70 


2e-90 


gi 1 17454329 |ref|XP 
061203. 1| 
(XM 061203) 


similar to CG8054 
gene product (H. 
sapiens) 


140 


86 


88 


6e-66 


gi| 14249602 |ref |NP 
116253. l| 
(NM 032864) 


hypothetical 
protein FLJ14936 
[Homo sapiens) 


236 


99 


99 


2e-65 


qi| 17559118 Iref |NP 
505762. 1| 
(NM 073361) 


D1054.14 .p 

[ Caenorhabdi t i s 

elegans] 


320 


62 


79 


3e-62 


qi 115226730 |ref |NP 
181597. 1| 
(NC__003071) 


hypothetical 
protein 
[Arabidopsis 
thaliana] 


363 


63 


7 


4e-61 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
15 in Table 16D. 



Table 16D ClustalW Analysis of NOV4 



1) 


N0V4 (SEQ ID 


NO: 32) 




2) 


gi| 10727696] 


(SEQ 


ID 


NO:116) 


3) 


gijl7454329| 


(SEQ 


ID 


NO:117) 


4) 


gij 14249602| 


(SEQ 


ID 


N0:118) 


5) 


gij 17559118) 


(SEQ 


ID 


N0:119) 


6) 


gij 15226730 | 


(SEQ 


ID 


NO:120) 
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N0V4 



gi 

9i 

gi 
gi 



10727696 
17454329 
14249602 
17559118 
15226730 



NOV4 

gi|l0727696| 
gijl7454329| 
gijl4249602| 
gijl7559118| 
gi|l5226730| 



NOV4 

gi|l0727696| 
gi|l7454329| 
gi|l4249602j 
gi|l7559118| 
gi|lS226730| 



KOV4 

gi|l0727696j 
gi|l7454329| 
gi| 14249602| 
gi|l7559118| 
gi|l5226730| 



NOV4 

gi|l0727696 
gi|174S4329 
gi |14249602 
gi 1 17559118 
gi|!5226730 



NOV4 

gi|l0727696| 
gijl7454329| 
gij 14249602 | 
gi|l7SS9118| 
gi|l5226730| 



NOV4 



gi 
gi 
gi 
gi 



10727696 
174S4329 
14249602 
17559118 



gi 1 15226730 



NOV4 

gi|l0727696| 
gi|l7454329| 
gi [ 14249602 | 
gi|l7559118| 
gij 15226730 | 



NOV4 

gi | 10727696 | 
gi|l7454329| 




110 



120 



130 



140 





150 



felmhvdefide 
feivymdeyide 

[rvps pdhrrrs yrdldkprrs 

jYjfi^fflRPEAI YMDDFI DM 
|q§LS DgNLFL WFG I E PS LT 

160 170 180 190 200 

....|....|....|....|....|....|....|....|....|....| 
LLQS ERVCD 1 1 L PRLQKR YVLE EAEQLE PRVS ALEEDMDD VE S S E EE E E E 
LLRNDRVCD 1 1 LPRI QKRS I LEENNEIEPKVS VLDEDLDDELPSDEEKAD 

PTLRYRRSRSRS PRRRSRS PKRRS PSPRRERHRSKSPRRHRSRSRDRRHR 
LLREDRYCDIQLPRLQKRWALEEVDMLPSYKSLLDGDLVAMSDSDSEEEE 
HVDEVIBELLTXDYSCDIAMPRLKKRWTLEQNGLLEPRKSVLEDDFEEEE 



230 



240 



250 



210 220 
....|....|....|....|....|....|....|....|....|....| 
DEKLERVPS PDHRRRS YRDLDKPRRS PTLRYRRSRSRS PRRRS RS PKRRS 
ETNRPKENSTAVRRPRRVRSKSRSRSRERERRSGQGNSARSRDYYDELED 

SRSKS PGHHRSHRHRSHS KS PERSKKSHKKSRRGNE 

VTKXE KPRLTSRRRS RS RDRERDVGDRRE VREREKLKERRERGDDE PGPS 

E ICE ENEG I ADGS EDEMDQRRKS PERERERDRDRRRD SHRHRDRO YDRDYD 



260 270 280 290 300 

,...|....|....|....|....|....|....|....|....|....| 
PS PRRERHRSKS PRRHRSRS RDRRHRS RS KS PGHHRSHRHRSHS KS PERS 
YDRQRNR VRNRDTHNED YDRRQNNGRHDRERERQDRDS I RERERDGDRDR 



S SGSGRRDDRDDRRRDRDRS RDRDRRDRRDDDRRD KKKE S RRGG ADND E E 
MDRDHDRDYERERGHGRDRDRERDRDHYRERDRDRERGRDRERDRRDRAR 

310 320 330 340 350 

....|....|....|....|....|....|....|....|....|....| 
KKSHKKSRRGNE 

RORERERERDRGRHDQRERDSRGEHWCKPDASTSSVLDSEQVGTERNGSM 



REIAEANALRAKLGLAPLER 

RRS RS RS RDRKRHETDDVRDRE EPKKKKE KKE KM KEDGTDH PM PE I A EMN 



360 
..|.. 



370 
..|.. 



380 



390 



.|....|....|....|. 



400 

••I 



PRSDTEALVADVETGEDSAPRILDASSAASSEQVDPPPVPPPHDYSSYRW 



RLRASLGMKPLRD 
410 

....|....|.... 



420 

..|.. 



430 

,|....|.. 



440 

..|.. 



450 

••I 



F I IiEP AVFL I FFARNLI G AVYQNQ I LYQTCI TIE KFNATQCEPLLG I DRG 
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gi 1 14249602 | 
gi|l7559118| 
gi|l5226730| 



N0V4 

gi|l0727696| 
gijl7454329| 
gi[l4249602| 
gi|l7559118| 
gi|15226730| 



NOV4 

gi| 10727696| 
gij 17454329| 
gij 14249602| 
gij 17559118j 
gij 15226730| 



N0V4 

gi | 10727696 
gij 17454329 
gij 14249602 
gij 17559118 
gij 15226730 



N0V4 

gi|!0727696| 



gi 
gi 
gi 
gi 



17454329 I 
14249602 
17559118 
15226730 



N0V4 

gi| 10727696 | 
gij 17454329j 
gij 14249602 j 
gi|l7559118| 
gi|l5226730| 



N0V4 

gi | 10727696 | 
gij 17454329) 



gi 
gi 
gi 



14249602 ! 
17559118| 
15226730 



N0V4 

gi|l0727696| 
gijl74S4329| 
gij 14249602 | 
gijl7S59118| 
gijl5226730| 



N0V4 

gi|!0727696| 
gijl7454329j 
gijl4249602 j 
gijl7S59118 j 
gijl5226730 j 



450 

..|.. 



470 

..|.. 



480 

..|.. 



490 



500 
■•I 



SD ADKE VEV I VQTYSANI MMTTS LLE S 1 1 PAFAS L FLG PWSDKFGRRP I L 



510 
..|.. 



520 
.|....|.. 



530 



540 



550 

••I 



LTTFTGYLTGALILIVITYITRSTNISPWWFLLSSVPSWSGGTCALITG 



560 
..|.. 



570 

■|....|....|....|....|....|....| 
I YCYI SDVAKERKKALRMVLNE AS LCAG I MVGNVASG Y I YAATNALVLFS 



580 
..|.. 



590 
..|.. 



600 



610 

-...|....|....|....|....|....|....| 
IAGSLMMFALMYVLLFVPESLNPGDIHTGSRVREFFRFDLVTDLIRTCFK 



620 



630 
..|.. 



640 



650 



660 

.... |....|. ...(....(.. ..|. 
RRPNFDRTIIWLTMIALTIAIFDMEGESTVNYMFVQDKFNWTIKDFSLFN 



670 



680 
..|.. 



690 
..|.. 



700 



710 

....|....|....|....|....|....|....|....|....|. 
ASRIVIQIVGSIVGMLVLRRVLKMSIVTMAMLSLACCVLESTVRATAVYW 



720 
..|.. 



730 
..|.. 



740 
..|.. 



750 



760 

....|....|....|....|....|....|....|....|....| 
Q ELYLGMTLGMMRG VMG PMCRAI LS HVAPATE VGK I F ALTTSMES VS P LG 



780 



790 



BOO 
•I 



810 



820 

|.-..|....|....|....|....| | |....| 

AA PL YTTVYKATLENY PGAFNF I S AALYFVCY I L I AVI FG I QKS MGS S S V 



830 

..|.. 



840 



850 
I 



....|. 
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NOV4 


gi 


10727696 




17454329 


9i 


14249602 


gi 


17559118 


gi 


15226730 



The development of refractory disease in acute myeloid or lymphoblastic leukaemias 
(AML, ALL) and multiple myeloma (MM) is frequently associated with the expression of one 
or several multidrug resistance (MDR) genes. MDR1, MRP1 and LRP have been identified as 
important adverse prognostic factors in AML, T-ALL and MM. Recently, it has become 
possible to reverse clinical multidrug resistance by blocking P-glycoprotein-mediated drug 
efflux. (See Sonneveld, 2000, J. Intern Med, 247:521). 

A key issue in the treatment of acute leukemia is the development of resistance to 
chemotherapeutic drugs. Several mechanisms may account for this phenomenon, including 
failure of the cell to undergo apoptosis in response to chemotherapy, or failure of the drug to 
reach and/or affect its intracellular target. This review focuses on the latter mechanism, and on 
intracellular drug transport resistance mechanisms in particular. Expression of the ATP- 
binding cassette (ABC) transporter P-glycoprotein (Pgp) has generally been reported to 
correlate with prognosis in acute myeloid leukemia (AML). Additionally, but more 
controversial, expression of the ABC transporter multidrug resistance protein (MRP) and the 
vault-transporter lung resistance protein (LRP) have been correlated with outcome in AML. 
Despite these findings, functional efflux assays indicate the presence of non-Pgp, non-MRP 
transporters in AML. Recently, a novel ABC transporter, breast cancer resistance protein 
(BCRP) was cloned and sequenced in our laboratory. Transfection and overexpression of 
BCRP in drug-sensitive cells confers drug-resistance to the cells. BCRP is a half-transporter, 
and may homodimerize or form heterodimers (with a yet unknown half-transporter) to produce 
an active transport complex. Relatively high expression of BCRP mRNA is observed in 
approximately 30% of AML cases, suggesting a potential role for this new transporter in drug 
resistance in leukemia. (See Ross, 2000, Leukemia 14:467). 

The disclosed NOV4 nucleic acid of the invention encoding a Multidrug transporter - 
like protein includes the nucleic acid whose sequence is provided in Table 16A or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 16A while still encoding a protein 
that maintains its Multidrug transporter -like activities and physiological functions, or a 
fragment of such a nucleic acid. The invention further includes nucleic acids whose sequences 
are complementary to those just described, including nucleic acid fragments that are 
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complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
5 derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 42 percent of the bases may be so changed. 

The disclosed NOV4 protein of the invention includes the Multidrug transporter -like 

10 protein whose sequence is provided in Table 16B. The invention also includes a mutant or 
variant protein any of whose residues may be changed from the corresponding residue shown 
in Table 16B while still encoding a protein that maintains its Multidrug transporter -like 
activities and physiological functions, or a functional fragment thereof In the mutant or 
variant protein, up to about 42 percent of the residues may be so changed. 

15 The protein similarity information, expression pattern, and map location for the 

Multidrug transporter-like protein and nucleic acid (NOV4) disclosed herein suggest that this 
NOV4 protein may have important structural and/or physiological functions characteristic of 
the Multidrug transporter family. Therefore, the NOV4 nucleic acids and proteins of the 
invention are useful in potential diagnostic and therapeutic applications. These include 

20 serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed, as well as 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small 
molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a 

25 composition promoting tissue regeneration in vitro and in vivo. 

The NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from diabetes, fetal growth retardation, cancer, glycogen storage disease, 

30 hypertension and/or other disorders and conditions. The NOV4 nucleic acids, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

NOV4 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
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diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. These novel proteins can be used in assay systems for functional analysis of 
various human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

NOV5 

A disclosed NOV5 nucleic acid of 3168 nucleotides identified as SEQ ID NO:33 (also 
referred to as CG56151-01) encoding a novel glucose transporter type 2-like protein is shown 
in Table 17 A. 



Table 17A. NOV5 Nucleotide Sequence (SEQ ID NO:33) 



CACAAGACCTGG AA1TG ACAGGACT CC CAACTAGT ACAATGAC AG AAG AT AAGGTCACTG GG ACC CTG G TTTT CAC TGTC 
ATCACTG CTC TG CTGGGTTC CTTC CAGTTTGG AT ATGAC ATTGGTGTG AT CAATGCAC CT C AACAGG T AAT AAT AT CT CA 
CTATAGACATGTTTTGGGTGTTCCACTGGATGACCGAAA 
CCACAATCTCATACTCAATGAACCCAAAACCAACCCCTTGG 
ATGCTCTCGTCCCTGTCTGTATCCAGCTTrGCAGTT^ 
ACTTGGAAGAATCAAAGCCATGTTAGTAGCAAACATTCTC 
GACCATCTCATATACITATAATTGCTGGAAG^ 
TATATCGGTGAAATTGCTCCAACCGCTCTCAGGGGAGCACTTGGC 

T ATTAGTC AGATT ATTGGTCTTGAATTTATCTTGGGCAATTATGATCTGTGGCACATCCTG CTTGGCCTGT CTGGTGTGC 
GAGCCATCCTTCAGTCTCTGCTACTCTTTT^ 

AAAGCAAAACAAAGCTTGAAAAGACTCAGAGGATATGATGATGTCACCAAAG^ 
AGAAGCATCGAGTCAGCAGAAAGTCTCTATAATTCAGCTCTTCACCAATTCC^ 
TGATGCTGCATGTGG CTCAGCAATTTTCCGGAATCAATGGCATTTTTTACTACTCA^ 
ATCAGCAAACCTGTTTATGCAACGATTGGAGTTGGCGCTGTAAACATGGTTTTCACTC 

GAAGGCAGGGCGACGTTCTCTCTTTCTAATTGGAATGAGTGGGATGTTTGTTTGTGCCATCTTCATGTCAGTG^ 

TGCTGCTGAATAAGTTCTCTTGX3ATGAGTTATGTGAGCATC 

CCAGGCCCGATCCCCTGGTTCATGGTGGCTGAGTTTT^ 

CAGCAATTGG AC CTGC AATTT C ATTGTAGCT CTGTGTTTCCAGTACATTG CG GACTT CTG TGG AC CT T ATG TGTTT TTCC 
TCTTTGCTGGAGTGCTCCTGGCCTTTACCCTCTTC^ 
ATTGCTGCAGAATTCCAAAAGAAGAGTGGCTCAGCCCACAGGC 
AGAGACTGTGTAAAAAAAAAACCCTGCTTTTTGACATGAA^ 

C CTTG AGCATTTTAT ATCCACAT CTTT AAGTATTGTTTTATTTTT ATG TG CT CTCAT CAG AAATG T CAT C AAATAT TACC 
AAAAAAGTATTTTTTTAAGTTAGAGAATATATTTTTGATGG 
TTGTTACACTAAAGGGCAGGTGGTTCTAATATTTTTAGCTCT 
TCAACATATCATTTTTTTAACACATAACTAGAAACCTGAGGATGCAAC^ 

GAATTTTCTTACCCATATATCTTATGTTAAAGGAGATATGGCTAGTGGCAATAAGTTCCATGTTAAAA 
CCATTTATTGCACTCAGCTTTTTTCTTGAGTACTAGAA1TTGTA 

TGTG^AATGGATTATAGAGTATACTAAAAAATGTCTATAGAGAAAAACTTTCATTTTTGGTAGGCTTATCA 
AGCACTCAGAAAAGAAAACCATTTTAGTTCCT1TATTTAATGGCCAAATGGTTTTTC 

TCACCTGATCTVTATAGOSTGGGTTATC^GTTAACATTAACATCTATTATAAAACCATGTTGATTCCCTTCTGGTACAATC 
CTTTGAGTTATAGTTTGCmGCTTTTTAATTGAGG^ 
TTTGGTATATTACCTCAAATTCCTAATAAGTTTGATCAAATCT^ 
GTTAAAAATATTTTCTGAATTATTATGTCTCAAAATAAGTTGAAAAGGTAGGGTT 

GAAACTTCATAAATGTTCAGCTTCAGACTTTTATCAAAATCCCTATTTAATT T TCCTGG AAAG ACTG ATTGTTTT ATGGT 
GTGTTCCTAACATAAAATAATCGTCTCCrrTTGACATTTCCTTCTTTGTCTTAGCTGTATACAGATT 
CTATGGCCATTACTAACACGCATTOTACACTATCTATCTGCCTTTACCTACATAGGCAAATTGGAAATACACAGATGATT 
AAACAGACTTTAGCTTACAGTCAATTTTACAATTATGGAAATATAGTTCTGATGGGTCCCAAAAG 

ACGT ATCTCTAGGCTCTTTTCTCCACCAACTGGAG CACTGATCAATCC T TCTT ATGTTTG CTTT AATGTGTATTGAAGAA 
AAGCACTTTTTAAAAAGTACTCTTTAAGAGTGAAATAATTAAAAACCACTGAACATTTGCTTTGTT^ 

ACATATATGTAATTTAGCAGTCCAAAGAACAAGAAATTGTTTCTTTTC 



The NOV5 nucleic acid was identified on chromosome 3. 

A disclosed NOV5 polypeptide (SEQ ID NO:34) encoded by SEQ ID NO:33 is 524 
amino acid residues and is presented using the one-letter code in Table 17B. Signal P, Psort 
and/or Hydropathy results predict that NOV5 has a signal peptide and is likely to be localized 
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in the plasma membrane with a certainty of 06400. In other embodiments, NOV5 may also be 
localized to the golgi body with a certainty of 0.4600, the endoplasmic reticulum (membrane) 
with a certainty of 0.3700, or the endoplasmic reticulum (lumen) with a certainty of 0.1000. 
The most likely cleavage site is between positions 20 and 21 :VGL-SF. 

5 



Table 17B. Encoded NOV5 protein sequence (SEQ ID NO:34) 



MTEDKVTGTLVPTVI TAVLGS FQFGYDIG VINAPQQVI I SHYRHVLGVPLDDRKAINNYVINSTDEL PTISYSMNPKPTP 
WAEEETVAAAQLI TMLWSLS VSS FAVGGMT AS F FGGWL£DTLGR I KAML VAN I LS LVG ALLMG FS KliGPSHI LI I AG RS I 
SGLYCGLrSGLVPMYIGEIAPTAIiRGALGTFHQlAIVTCILISQIIGLEFIIiGirraLWHILLGLSGVR^ 
ESPRYLYI!OJ>EEVKAKQSLKJUAGYDDVTKDINEMRKB^ 

G IFYYSTS I FQTAGI SKPVYAT IGVGAVNMVFTAVSVFLVEKAGRRSLFLIGMSGMFVCAI FMSVGLVLLNKFSWMSYVS 

MIAIFLFVSFFEIGPGPIPWFMVAEFFSQGPRPAAIAIAAFSN^ 

FFKVPETKGKSFEEIAAEFQKKSGSAHRPKAAVEMKFliGATETV 



NOV5 is expressed in at least the liver. This information was derived by determining 
the tissue sources of the sequences that were included in the invention including but not 
limited to SeqCalling sources, Public EST sources, Literature sources, and/or RACE sources. 
10 NOV5 has homology to the amino acid sequences shown in the BLASTP data listed in 

Table 17C. 



Table 17C. BLAST results for NOVS 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi|455785l|ref |NP 0 

00331.11 

(NM_O0034O) 


solute carrier family 
2 (facilitated glucose 

transporter) , 
member 2 [Homo 
sapiens] 


524 


100 


100 


0.0 


gi| 12836740|dbj {BAB 
23792. l| 


(AK005068) 
putative [Mus 
musculus] 


523 


81 


89 


0.0 


qi|90517|pir| IS0531 
9 


glucose transport 
protein, hepatic 
- mouse 


523 


81 


89 


0.0 


qi|2143756|pir| | S68 
362 


glucose transport 
protein type 2 - 
rat 


522 


81 


89 


0.0 


gi|92281|pir| |A3155 
6 


glucose transport 
protein, hepatic 
- rat 


522 


81 


89 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
15 in Table 17D. 

Table 17D Clustal W Sequence Alignment 
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1) NOVS (SEQ ID NO: 34) 

2) gi|4SS785l| (SEQ ID NO:121) 

3) gi|l7380402| (SEQ ID NO:122) 
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4) gi | 136542621 (SEQ ID NO: 123) 

5) gi|2143756| {SEQ ID NO:124) 

6) gi j 6981548 I (SEQ ID NO: 125) 



NOVS 

gi 
gi 
gi 
gi 



4557851| 
17380402 | 
13654262| 
2143756| 
6981548| 



10 

._].. 



20 



30 
-I- 



40 



50 



^ 2D K£jTGT Lw F T Vy I A V LC S ? Q F G Y D I G V I N A ? Qa 7 1 1 S H Y RH V LG V P L 
H£3 £ D K^jTGT L* FT VyT A V LG 3 r Q F G Y D I G V I WA ? Qg V 1 1 S H Y RH V LG V P L 

msedkitctlaftvftavlHsfqfgydigvinapqeviishyrhvlgvpl 
mssdkitgtlaftvftavlgsfqfgydigvinapqevl eshyrhvlgvpl 
msfdkttgtlaftvftavlgsfqfgydigvinapqevrtshyrhvlgvpl 
ms 2dk t tgt i.a ftv ft a v lg s fq fg y d i g v t n a ?q e v 1. 1 s h y rh v lg v p l 
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NOV5 


DDRKA 


gi 


4557851] 


DDRKA 


gi 


17380402 | 


DDRKA 


gi 


13654262 | 


DDRKA 


gi 


2143756] 


dd?Ja 


gi|69ai548| 


nr>?. ^ a 



NOV5 



gi 
gi 
gi 
gi 



4557851} 

17380402) 

13654262| 

2143756] 

6981548 




150 



NOVS 


gi 


4557851] 


gi 


17380402 


gi 


13654262 


gi 


2143756] 


gi 


6981548| 



• I. 



160 

..I.. 



170 



J ■ 



180 



•I- 



190 



200 
-.1 



.. B LiIAGK3gdGLYL'GLiISGtVPMYrG3iAPTglRGALGTj|HQLA0VTGI 
H3LriAGRs|5GLYCGLISGLVPMYrG3IAPTgLRGALGT§HQLA§VTGI 
HAL 1 1 AG R3V3G LYCG Li I SG LV PMYIG2 I A ?T TLRGA LGTLHQ LALVTG I 
HAL 1 1 AGR3V5G LYCGL I SGLV PM Y I GS I A ?T T LRG A LGTLHQ LALVTG I 



MALI I AG 5 
HALT IAGF 



Li RG A LGTLHQ LALVTG! 
^ RG A LGTLHQ LALVTG ! 





1 


210 

...]. 


NOVS 


LlSQll 


IglSft 


gi | 4557851 j 


LlSQlj 


|glBfi 


gi|l7380402| 


LLSQLi 


W3L3FI 


gi|l3654262| 


LISQl'i 


\GLSFI 


gi|2143756| 


LISQIi 


\GLSFI 


gi|6981S48| 


LISQT/ 


aGLSFI 



250 



NOV5 

gi|455785l| 
gi]17380402| 
gij 13654252 j 
gij 2143756 | 
gi|6981548| 




300 



NOVS 

gi|455785l| 
gijl7380402| 
gi|l3654262 j 
gi|2143756| 
gi]6981548| 



.]_■ 



310 



320 



330 



340 



350 

•vi 



RQP r LVALMLH|&\QQFSG I MG I FYYSTS I FQTAGI SgPVYATIGVGAtfjNM. 
RQPI L V A LM LHffiAQQ F 3 G I KG I FYYSTS I FQTAG I SgPVYATIGVGAgjM.M 
?.Q? I L VALMLHp'AQQFSG I NG I FYYSTS I FQTAG I SQPVYATI GVGA I MM 
RQPI LVALMLHiJ'AQQFSG T NG T FYYST^I FQTAG I SQPVYAT TGVGAI NM 
RQPlSvALMLHjOAQQFSGING I FY YSTS I FQTAG 1 3 Q P V Y AT I G VGA I NM 



.MLHH/AQOFSGlts 



NOV5 

gi 
gi 
gi 
gi 
gi 



4557851| 
17380402] 
13654262) 
2143756| 
6981548| 



360 



370 



380 



390 



400 




410 

•|....|.. 



420 



,|....|. 



430 



..]... 
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NOV5 

gi|4S5785l| 



9i 

gi 
gi 



173804021 
13654262| 
2143756 | 
6981548| 




NOV5 

gi|455785l| 
gij 17380402 | 
gij 13654262 | 
gi|2143756| 
gi|6981548| 



460 

..I.. 



470 

..I.. 



480 

..I.. 



4 90 



500 

..I 



N0V5 

gi|4S5785l| 
gij 17300402 | 
gij 13654262 | 
gi|2143756j 
gij 6981548| 



A LCFQYI ADFgGPYVFFLr AGV^LgFTL^TFPKVPFTKGKSr SE.I AAEFg 
A LC ?Q Y 1 AD FgG P Y V r r Lr AG VjiJljgFT Li FT F FK V PET KG K3 F E E 1 AA E F;B 
A 1 C r 0 V 1 AD F LG P Y V F ?L ? AG V V L V F T L? T F FK V P ET KG KS F E E I AA E FR 
ALCFQY1A0FLGPYVF FLFAGVVLVFTLFTFFKVPSTKGX5FEEIAAEFR 
Al*CFQYrADFLG?YV"Fli?AGVVLVFTLFTFFKVPSTKGKSF§EIAAEFR 
AliCFQVl ADFLG? VVFFliFAG'A^LVr TLFTF FKVFETKGKSF^EIAAEFR 



Table 17E lists the domain description from DOMAIN analysis results against N0V5. 
This indicates that the N0V4 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 17E Domain Analysis of NOV5 

gnl 1 Pfam|pfamO0OB3 / sugar_tr, Sugar (and other) transporter. 

CD-Length = 447 residues, 99.6% aligned 

Score = 344 bits (882), Expect = 8e-96 

There are two mechanisms for glucose transport across cell membranes. In the intestine 
and renal proximal tubule, glucose is transported against a concentration gradient by a 
secondary active transport mechanism in which glucose is cotransported with sodium ions. In 
all other cells, glucose transport is mediated by one or more of the members of the closely 
related GLUT family of glucose transporters. The pattern of expression of the GLUT 
transporters in different tissues is related to the different roles of glucose metabolism in 
different tissues. Primary defects in glucose transport all appear to be extremely rare and not 
all possible deficiencies have been identified. Deficiency of the secondary active 
sodium/glucose transporters result in glucose/galactose malabsorption or congenital renal 
glycosuria. GLUT1 deficiency produces a seizure disorder with low glucose concentration in 
cerebrospinal fluid and GLUT2 deficiency is the basis of the Fanconi-Bickel syndrome, which 
resembles type I glycogen storage disease. (See Brown, 2000, J Inherit Metab Dis 23(3):237). 

The disclosed NOV5 nucleic acid of the invention encoding a glucose transporter type 
2 -like protein includes the nucleic acid whose sequence is provided in Table 17A or a 
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fragment thereof. The invention also includes a mutant or variant nucleic acid any of whose 
bases may be changed from the corresponding base shown in Table 17A while still encoding a 
protein that maintains its glucose transporter type 2 -like activities and physiological functions, 
or a fragment of such a nucleic acid. The invention further includes nucleic acids whose 
5 sequences are complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 

10 derivatized. These modifications are carried out at least in part to enhance the chemical 

stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 0 percent of the bases may be so changed. 

The disclosed NOV5 protein of the invention includes the glucose transporter type 2 - 

15 like protein whose sequence is provided in Table 17B. The invention also includes a mutant 
or variant protein any of whose residues may be changed from the corresponding residue 
shown in Table 17B while still encoding a protein that maintains its glucose transporter type 2- 
like activities and physiological functions, or a functional fragment thereof. In the mutant or 
variant protein, up to about 0 percent of the residues may be so changed. 

20 The NOV5 nucleic acids and proteins of the invention are useful in potential 

therapeutic applications implicated in diabetes, fetal growth retardation, cancer, glycogen 
storage disease, hypertension and/or other disorders and conditions. The NOV5 nucleic acid, 
or fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

25 NOV5 nucleic acids and polypeptides are further useful in the generation of antibodies 

that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV5 protein have multiple hydrophilic regions, 

30 each of which can be used as an immunogen. This novel protein also has value in 

development of powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 
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NOV6 

A disclosed NOV6 nucleic acid of 2184 nucleotides identified as SEQ ID NO:35 (also 
referred to as CG CG55690-01) encoding a novel Frizzled-9-like protein is shown in Table 
18 A. 



Table 18A. NOV6 Nucleotide Sequence (SEQ ID NO:35) 



CCGCCTTCGGCCCGGGCCTCCCGGGAT^CCGTGGCGCCTCTGCGGGGGGCGCTGCTGCTGTGGCAGCTGCTGGCGGCGG 

GCGGCGCGGCACTGGAGATCGGC(!GCTTCGACCCX3GAGCGCGGGCGCGG 

ATGTGCCGCGGCATCGGCTACAACCTGACCCGCATGCCCAACC 

GCTAGCX3GAGTTCGCGCCGCTGGTGCAGTACGGCTGCCACAGCCACOTGCGCTTCTTCCTGTGCTCGCTCT 
TGTGCACCGACCAGGTCTCGA(XCCCATTCCCGC 

ATGG AGCAGTTCAACTTCGGCTGGCCGGACTCGCTCGACTG CGCCCGGCTGCCCACGCG CAACG ACCCGCACGCGCTGTG 

CATGGAGGCGCCCGAGAAOSCCACGGCCGGCCCCGCGGAGCCCCACAAGGGCCTt^GCATGCTGCCCGTG^ 

CCGCGCGCCCTCCCGGAGACCTX^CCCGGGCGCGGGCGGCAGTGGCACC^ 

GAGAAGAGCC<3CTCGTGCX3CACCGCGCTGCGGGCrcGGCGTCGAGGTGTTCTGGTC 

GGTCTGGATGGCCGTGTGGTCGGCGCTGTGCTTCra 

GCTTCCAGTACCCCGAGCGCCCCATCATCTTCCTCTCCATGTC 

GTGGCCGGAGCGCAGAGCGTGGCCTGTGACCAGGAGGCGGGCGCGCTCTACGTGATCCAGGAGGGCCTGGAGAACACGGG 

CTGCACGCTGGTCTTCCTACTGCTCTACTACTTCGG^ 

TCCTGGCTGCCGGGAAGAAATGGGGCCACGAGGCCAT^ 

CCCG^GCTCAAGACCATCGTCATCCTGACCCTGCGCAAGGTGCCGGGTGATGAGCTGACTGGGCTTTC 
CAO^ATGCAGCAGCGCTCACGGGCTTCGTGCTGGTGCCCCT 

CCIGGCTTCGTGG CCCTCTTCCACATCCGCAAGATCATGAAGAC^ CACCAACAC AGAGAAGCTGGAGAAGCTCATG 
GTCAAGATCGGGGTCTTCTCCATCCTCTACACGGTGCCCGCCACCTGCGTCATCGTTTGCTATGTCTACGAACGCCTCAA 
<^TGGACTTCTGGCGCCTTCGGGCCACAGAGCAGCCATGCGCAG(X 

TGCCAGGGGGCTCGGTG CCCACCGTGGCGGTCTTCATGCTCAAAATTT^ CGGC 
GTCTGGGTCTGGAGCTCCAAGACTTTCCAGACCTGGCAGAGCCTGTGCTACCGCAAGATAGCAGC 

CAAGGCCTG CCGCGCCCCCGGGAGCTACGGACGTGG CACGCACTGCCACTATAAGGCT CCCACCGTGGTCTTGCACATGA 

CTAAGACGGACCCCTCTTTGGAGAACCCCACACACCTCTAGCCACACAGGCCTGGCGCGGGGTGGCTGCTGCCCCCTCCT 

TGCCCTCCAOSCCCTGCCCCCTGCATCCCCTAGAGACAGCTGACTAGCAGCTGCCCAGCTGTCAAGGTCAG^ 

CACCGGGGACTGAGGATCAGGGCGGGACCCCGTGAGGCTCATTAGGGGAGATGGGGGTCTCCCCTAATGCGGGGGCTGGA 

CCAGGCTGAGT CCCCACAGGGTCCTAGTGGAGGATGTGGAGGGGCGGGG CAGAGGGGTCCAGCCGGAGTTTATTT AATGA 

TGTAATTTATTGTTGCGTTCCTCTGGAAGCTGTGACTGGAATAAACCCCCGCGTGGCACTGCTGATCCTCT 

AAGGGGGAAGGTAGGAGGTGAGGC 



The disclosed NOV6 nucleic acid sequence is located on chromosome 7ql 1 .23. 

A disclosed NOV6 polypeptide (SEQ ID NO:36) encoded by SEQ ID NO:35 is 591 
amino acid residues and is presented using the one-letter amino acid code in Table 18B. 
Signal P, Psort and/or Hydropathy results predict that NOV6 contains a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6400. In other 
embodiments, NOV6 is also likely to be localized to the golgi body with a certainty of 0.4600, 
to the endoplasmic reticulum (membrane) with a certainty of 0.3700, or to the endoplasmic 
reticulum (lumen) with a certainty of 0. 1000. The most likely cleavage site is between 
positions 22 and 23:GAA-LE. 



Table 18B. Encoded NOV6 protein sequence (SEQ ID NO:36). 



MAVAPLRGALLLWQLLAAGGAALE I GRFD P ERGRGAAPCQAVE I PMCRGIG YNLTRM PNLLGHT S QG BAAAE LAE PAPLV 
QYGCHSHLRFFI£SLYAPMCTDQVSTPI PACR PMCEQARIJICIAPIMEQFNPGWPDS I^CARLPTRND PHALCMEAP ENAT 
AGP A£PHKGI/^1LPVAPRPARPPGI)LGPGAGGSGTCENPEKFQVVEKST^CAPRCG PG VEVFWS RRDKDFALVWMAVW S A 
I^FFSTAFTVLTFLLEPHRFQYPERPIIFLSMCYhA^ 

YYFGMAS S LWWWLTLTWPLAAGKKWGHEA I RAHGSYFHMAAWGLPALKTI VI LTLRKVAGDELTG LC YVASTD AAA LTG 

FVLVPLSGYLVliGSSFLLTGWALFHIRKIMKTGGTrrrEKi^KlJ^ 

TEQPCAAAAGPGGRRIXSLPGGSVPTVAVFMIjKIFMSLVVGITSGVWVWSSI^ 

YGRGTHCHYKAPTWLHMTKTDPSLENPTHL 
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NOV6 is expressed in at least the following tissues: brain, lung and carcinoma tissue. 
This information was derived by determining the tissue sources of the sequences that were 
included in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

NOV6 has homology to the amino acid sequences shown in the BLASTP data listed in 
Table 18C. 



Table 18C. BLAST results for NOV6 



Gene Index/ 
Identifier 



Protein/ Organism 



Length 
(aa) 



Identity 
(%) 



Positives 
<%) 



Expect 



gi|l2861958|dbj | BAB 
32311. 1| 



(AK021164) 
putative [Mus 
musculus] 



592 



95 



95 



0.0 



gi|468916l|gblAAD27 
789.1|AF088850 1 
(AF088850) 



frizzled-9 [Mus 
musculus] 



592 



95 



96 



0.0 



gi|11419362|ref [XP 
004646. lj 
[XM 004646) 



frizzled 9 [Homo 
sapiens] 



591 



100 



100 



0.0 



gi|50423 80|qb|AAB87~ 
503.21 (AF033585) 



frizzled-9 
protein [Mus 
musculus] 



549 



95 



96 



0.0 



gi|9622217|qb)AAF89 
677.1|AF169639 1 
(AF16963 9) 



Frizzled X [Danio 
rerio] 



577 



72 



81 



0.0 



10 The homology of these sequences is shown graphically in the ClustalW analysis shown 

in Table 18D. 



Table 18D Information for the ClustalW proteins 



15 



20 



25 



30 



35 



1> NOV6 (SEQ ID NO: 36} 

2) gi | 12861958 | (SEQ ID NO:126) 

3) gi | 17433078 j (SEQ IDNO:127) 

4) gi|4503835| (SEQ ID NO:128) 

5) gi|S042380| (SEQ ID NO:129) 

6) gi I 9622217] (SEQ ID NO:130) 



NOV6 

gi 1 12861958 | 
gi j 17433078 I 
gi | 4503835 | 
gij 5042380| 
gi j 9622217) 



wovs 

gij 12861958| 
gijl7433078| 
gi|4503835| 
gij 50423801 
gij 9622217) 
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120 



130 



140 



150 
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"TDQVSTPT PACR PMCEQA R I .RCA P TMEQFN FGWPDS I .iDL'AK LP I MNU Ph 
ZT J(.) \./ S T P 1 P AC K WXL' EQ Ak LRCA P i E Q F N FG W P D S LD CAR L PTRND PH 
CTDOVSTPi PACRPXCEQARLRCAPI KEQFNKGWPDSLDCARLPTRNDPH 
CTDQVSTPI PACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLPTRNDPH 
CTDQVSTPIPACRPMCEQARLRCAPIMEQFNFGWPDSLDCARLPTRNDPH 
CTDQVSTglPACRP^CEQARg>C^PI^EgFN^3'' /p ^^ c ^ LPTRMDP S 



10 



15 



20 



25 



30 



35 



40 



NOV6 

gi 1 12861958 | 

gl|l7433078| 

gi|4503635| 

gi|5042360j 

gi|9622217| 



NOV6 

gi|l2861958| 
gijl7433078| 
gi|4503635] 
gi j 5042360| 
gij 9622217] 



NOV6 

gi| 12861958| 
gi 17433078| 
gi 4503835 
gi 5042380 
gi 9622217 



N0V6 

gi|l2861958| 
gijl7433078| 
gi|4503835| 
gij 5042380| 
gij 9622217| 



N0V6 

gi 12861953| 
gi 17433078| 
gi 4503835| 
gi|5042380j 
gij 9622217j 




260 



270 



•I- 



280 
..I.. 



290 



300 



vgtfllsphrfqyperpi i flsmcymvyslafli ra vac aq s v acdqe ac 
vtStfllephrfqyperpiiflsmcymvyslafliravagaqsvacdqeag 
v'Btfllephrfoyperptiflsmcym^slafliravagaqsvacdqeag 

SvIIt FLLE PHRFQY PERPI I FLS MCY.WYSLA PL I RAVAGAQ3 VACDQEAG 
T?LI iE PHRFQY PERPI T FI .SMCYW YSLAFLI r avaga qsv acdqeag 
. TFLL^PHR FQY PER PI I t'LSMC Y>J V YS^AFg L R^VAGA^&^ACU^eIJ'G 



■1- 



310 



•I ■ 



320 
..I.. 



330 

. . I . . 



•I • 



340 



■ I • 



350 
••I 



ALYV I QSGLEf i TGCTLVFL.LLY Y FGMAS S LWWWLT LTWF LAAG KKWG H E 
ALYV I QEC LENTGCT LVFLLLYY FCMA3S LWWVVLTLTWPLAAGKKWGHE 
ALYVIQECLENTGCTLVFLLLYYFGMASSLWWWLTLTWFLAAGKKWGHE 
ALYV I QSGLEMTGCT LVFLLLY YFGHA3S LWWW LTLTW F LAAGKKWGH E 
ALYVIQEgLENTGCTLVFLLLYYFGMASSLWWWLTLTWFLAAGKKWGHE 
3 T ■ Yf3 T QF.G I . E§TG CT0V F f @LYY FGMAS S^WWVSflTiT LT W F T , A AGK KWGHF. 
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50 



360 



370 



N0V6 



31 

gi 

gi 
gi 



12861958) 

17433078| 

4503835 

5042380 

9622217 



380 



390 



400 




410 



420 



55 



60 



65 



70 



75 



N0V6 

gi|l2861958| 
gi|l7433078| 
4503835| 
5042380j 
9622217j 



g^ 
gi 
gi 



N0V6 




gi 


12861958| 


gi 


17433078| 


gi 


4503835 




gi 


5042380 




gi 


9622217 





N0V6 

gij 12861958| 
gij 17433078 j 
gij 4503835| 
gi j 5042380 | 
gi|9622217j 



■I • 



430 



440 



.1. 



450 

-•I 



GFVLVPLSgYLiVljGSSFLLTGFVALFHIRKrMKTGGTMTEKLjEKLMVKIG 

gfvlvplscylvlgtsflltgfvaiifhirkimktggtmte:<lsxl.mvkig 
gfvlvp^scylvlgtsflltgf valr hirk1mktggtntekleklmvkig 
gfvlvplsgylvlglsflltgfvalfhirkihktggtnteklsklmvkig 
gfvlvpliscylvlctsflltgfvalfhirkiwktggtnteklsxlmvkig 
gfvlvplscyl'^gtsf@ltgfvalfhirkRhkt|3gtntekls:<lmvkig 



460 



470 




510 



520 

..I.. 



530 
..I.. 



540 
..I.. 



550 
■•I 



L PGGS V PTVAVFMLX I FMSLWG I TSGVWVWSS KT FQTWQS L.CYRK&AAG 
LPGGSVPTVAVFMbKI?MSLVVGITSGWWSSKTFQTWQSi.CVRK!i'AAG 
Jj PGGS V PTVAV fr'HLK I FMSLVVG I TSGVWVWS S KT FQTWQS LC V RKpAAG 
LPGGS V PTVAV FMLK I FMSLWG I TSGVWVWS S KTFQTVJQS LCYRKMAAG 
L PGGS V PTVAV FMLK I FMSLWG I TSGW/VWSSKT FQT WQS LC Y RKPAAG 
L'3^S 7 PTVAV r QjLK I FMS LVVG Y TSGVWVWS S KT^QTWogLCgRxk^J 
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NOV6 

5 gi|l2861958| 
gi|l7433078| 
gi|4503835| 
gi | 5042380 | 
gi 9622217 

0 

Tables 18E list the domain description from DOMAIN analysis results against NOV6. 
This indicates that the N0V6 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 18E. Domain Analysis of NOV6 

gnl | Pf amj pf 311101534 , Frizzled, Frizzled CD-Length = 328 residues, 

98.5% aligned Score >= 440 bits (1131), Expect = le-124 

Epithelial cell differentiation and morphogenesis are crucial in many aspects of 
metazoan development. Recent genetic studies in Drosophila have revealed that the conserved 
Jun amino-terminal kinase (JNK) signaling pathway regulates epithelial morphogenesis during 
the process of embryonic dorsal closure and participates in the control of planar polarity in 
20 several tissues. Importantly, these studies have linked the JNK pathway to the decapentaplegic 
and Frizzled pathways in these processes, suggesting a high degree of integrative signaling 
during epithelial morphogenesis. (See Noselli et al., 1999, Curr Opin Genet Dev 9:466-72). 

The wnt signaling pathway has important functions in nervous system development. 
To better understand this process we have cloned and analyzed the expression of the wnt 

25 receptor, frizzled 9, in the developing nervous system in mouse, chick and zebrafish. The 
earliest expression of mouse frizzled 9 mRNA expression begins at E8.5 with expression 
throughout the entire rostral-caudal neuraxis. This early expression pattern within the neural 
tube appears to be conserved between chick and zebrafish. Expression becomes restricted to a 
ventral domain in the mouse ventricular zone at El 1 .5, a region specified to give rise to 

30 neurons and glia. Using a polyclonal antibody to MFZ9 further shows expression limited to 

neural restricted precursors cells. (See Van Ray et al., 2001, Dev Genes Evol, 21 1(8-9):453-7). 

The disclosed NOV6 nucleic acid of the invention encoding a Frizzled-9-like protein 
includes the nucleic acid whose sequence is provided in Table 18A or a fragment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
35 from the corresponding base shown in Table 1 8 A while still encoding a protein that maintains 
its Frizzled-9-like activities and physiological functions, or a fragment of such a nucleic acid. 
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The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
5 include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 

phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant nucleic acids, and their complements, up to about 5 percent of the 
1 0 bases may be so changed. 

The disclosed NOV6 protein of the invention includes the Frizzled-9-like protein 
whose sequence is provided in Table 18B. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
18B while still encoding a protein that maintains its Frizzled-9-like activities and 

15 physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 5 percent of the residues may be so changed. 

The above defined information for this invention suggests that these Frizzled-9-like 
proteins (NOV6) may function as a member of a "Frizzled-9 family". Therefore, the NOV6 
nucleic acids and proteins identified here may be useful in potential therapeutic applications 

20 implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 

25 and cell types composing (but not limited to) those defined here. 

The nucleic acids and proteins of NOV6 are useful in ulcerative colitis, Crohn's 
disease, recessive Robinow syndrome, cancer and/or other pathologies/disorders. 

NOV6 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 

30 diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV6 protein have multiple hydrophilic regions, 
each of which can be used as an immunogen. This novel protein also has value in 
development of powerful assay system for functional analysis of various human disorders, 
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which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 



NOV7 

5 A disclosed NOV nucleic acid of 2523 nucleotides (also referred to CG551 17-01) 

encoding a novel prominin-like protein is shown in Table 19 A. 



Table 19A. NOV7 Nucleotide Sequence (SEQ ID NO:37) 

GGATCCGGAGGGCAGCCTTCATCCACAGATGCTCCTAAGGCTTGGAATTATGAATTGCCT 
GCAACAAATTATGAGACCCAAGACTCCCATAAAGCTGGACCCATTGGCATTCTCTTTGAA 
CTAGTGCATATCTTTCTCTATGTGGTACAGCCGCGTGATTTCCCAGAAGATACTTTGAGA 
AAATTCTTACAGAAGGCATATGAATCCAAAATTGATTATGACAAGATTGTCTACTATGAA 
GCAGGGATTATTCTATGCTGTGTCCTGGGGCTGCTGTTTATTATTCTGATGCCTCTGGTG 
GGGTATTTCTTTTGTATGTGTCGTTGCTGTAACAAATGTGGTGGAGAAATGCACCAGCGA 
CAGAAGGAAAATGGGCCCTTCCTGAGGAAATGCTTTGCAATCTCCCTGTTGGTGATTTGT 
ATAATAATAAGCATTGGCATCTTCTATGGTTTTGTGGCAAATCACCAGGTAAGAACCCGG 
ATCAAAAGGAGTCGGAAACTGGCAGATAGCAATTTCAAGGACTTGCGAACTCTCTTGAAT 
GAAACTCCAGAGCAAATCAAATATATATTGGCCCAGTACAACACTACCAAGGACAAGGCG 
TTCACAGATCTGAACAGTATCAATTCAGTGCTAGGAGGCGGAATTCTTGACCGACTGAGA 
CCCAACATCATCCCTGTTCTTGATGAGATTAAGTCCATGGCAACAGCGATCAAGGAGACC 
AAAGAGGCGTTGGAGAACATGAACAGCACCTTGAAGAGCTTGCACCAACAAAGTACACAG 
CTTAGCAGCAGTCTGACCAGCGTGAAAACTAGCCTGCGGTCATCTCTCAATGACCCTCTG 
TGCTTGGTGCATCCATCAAGTGAAACCTGCAACAGCATCAGATTGTCTCTAAGCCAGCTG 
AATAGCAACCCTGAACTGAGGCAGCTTCCACCCGTGGATGCAGAACTTGACAACGTTAAT 
AACGTTCTTAGGACAGATTTGGATGGCCTGGTCCAACAGGGCTATCAATCCCTTAATGAT 
ATACCTGACAGAGTACAACGCCAAACCACGACTGTCGTAGCAGGTATCAAAAGGGTCTTG 
AATTCCATTGGTTCAGATATCGACAATGTAACTCAGCGTCTTCCTATTCAGGATATACTC 
TCAGCATTCTCTGTTTATGTTAATAACACTGAAAGTTACATCCACAGAAATTTACCTACA 
TTGGAAGAGTATGATTCATACTGGTGGCTGGGTGGCCTGGTCATCTGCTCTCTGCTGACC 
CTCATCGTGATTTTTTACTACCTGGGCTTACTGTGTGGCGTGTGCGGCTATGACAGGCAT 
GCCACCCCGACCACCCGAGGCTGTGTCTCCAACACCGGAGGCGTCTTCCTCATGGTTGGA 
GTTGGATTAAGTTTCCTCTTTTGCTGGATATTGATGATCATTGTGGTTCTTACCTTTGTC 
TTTGGTGCAAATGTGGAAAAACTGATCTGTGAACCTTACACGAGCAAGGAATTATTCCGG 
GTTTTGGATACACCCTACTTACTAAATGAAGACTGGGAATACTATCTCTCTGGGAAGCTA 
TTTAATAAATCAAAAATGAAGCTCACTTTTGAACAAGTTTACAGTGACTGCAAAAAAAAT 
AGAGGCACTTACGGCACTCTTCACCTGCAGAACAGCTTCAATATCAGTGAACATCTCAAC 
ATTAATGAGCATACTGGAAGCATAAGCAGTGAATTGGAAAGTCTGAAGGTAAATCTTAAT 
ATCTTTCTGTTGGGTGCAGCAGGAAGAAAAAACCTTCAGGATTTTGCTGCTTGTGGAATA 
GACAGAATGGATTATGACAGCTACTTGGCTCAGACTGGTAAATCCCCCGCAGGAGTGAAT 
CTTTTATCATTTGCATATGATCTAGAAGCAAAAGCAAACAGTTTGCCCCCAGGAAATTTG 
AGGAACTCCCTGAAAAGAGATGCACAAACTATTAAAACAATTCACCAGCAACGAGTCCTT 
CCTATAGAACAATCACTGAGCACTCTATACCAAAGCGTCAAGATACTTCAACGCACAGGG 
AATGGATTGTTGGAGAGAGTAACTAGGACTCTAGCTTCTCTGGATTTTGCTCAGAACTTC 
ATCACAAACAATACTTCCTCTGTTATTATTGAGGAAACTAAGAAGTATGGGAGGACAATA 
ATAGGATATTTTGAACATTATCTGCAGTGGATCGAGTTCTCTATCAGTGAGAAAGTGGCA 
TCGTGCAAACCTGTGGCCACCGCTCTAGATACTGCTGTTGATGTCTTTCTGTGTAGCTAC 
ATTATCGACCCCTTGAATTTGTTTTGGTTTGGCATAGGAAAAGCTACTGTATTTTTACTT 
CCGGCTCTAATTTTTGCGGTAAAACTGGCTAAGTACTATCGTCGAATGGATTCGGAGGAC 
GTGTACGATGATGTTGAAACTATACCCATGAAAAATATGGAAAATGGTAATAATGGTTAT 
CATAAAGATCATGTATATGGTATTCACAATCCTGTTATGACAAGCCCATCACAACATCTCGAG 



A disclosed NOV7 polypeptide (SEQ ID NO:38) encoded by SEQ ID NO:37 is 837 
amino acid residues and is presented using the one-letter amino acid code in Table 19B. 
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Signal P, Psort and/or Hydropathy results predict that NOV7 has no signal peptide and is 
likely to be localized in the plasma membrane with a certainty of 0.6400. In other 
embodiments, NOV7 is also likely to be localized to the Golgi body with a certainty of 0.4000, 
in the endoplasmic reticulum (membrane) with a certainty of 0.300, or to the mitochondrial 
5 inner membrane with a certainty of 0.1000. 



Table 19B. Encoded NOV7 protein sequence (SEQ ID NO:38). 

GGQPSSTDAPKAWNYELPATNYBTQDSHKAGPIGILFELVHIFLYWQPRDFPEDTLRKF 
LQKAYESKIDYDKIVYYEAGI ILCCVLGLLFI ILMPLVGYFFCMCRCCNKCGGEMHQRQK 
ENGPFLRKCFAISLLVICIIISIGrFYGFVANHQVRTRIKRSRKLADSNFKDLRTLLNET 
PEQIKYILAQYNTTKDKAFTDLNSINSVLGGGILDRLRPNIIPVLDEIKSMATAIKETKE 
ALENMNSTLKSLHQQSTQLSSSLTSVKTSLRSSLNDPLCLVHPSSETCNSIRLSLSQLNS 
NPELRQLPPVDAELDNVNNVLRTDLDGLVQQGYQSLNDI PDRVQRQTTTVVAGI KRVLNS 
IGSDIDNVTQRLPIQDILSAFSVYVNNTESYIHRNLPTLEEYDSYWWLGGLVICSLLTLI 
VIFYYLGLLCGVCGYDRHATPTTRGCVSNTGGVFLMVGVGLSFLFCWILMIIWLTFVFG 
ANVEKLICEPYTSKELFRVLDTPYLLNEDWEYYLSGKLFNKSKMKLTFEQVYSDCKKNRG 
TYGTLHLQNSFNISEHLNINEHTGSISSELESLKVNliNIFLLGAAGRKNLQDFAACGIDR 
MDYDSYLAQTGKSPAGVNLLSFAYDLEAKANSLPPGNLRNSLKRDAQTIKTIHQQRVLPI 
EQSLSTLYOSVKILQRTGNGLLERVTRTLASIJDFAQNFITNNTSSVI IEETKKYGRTI IG 
YFEHYLQWI EPS ISEKVASCKPVATALDTAVDVFLCS YI IDPLNLFWFGIGKATVFLLPA 
L I FAVKLAKYYRRMDS ED VYDDVET I PMKNMENGNNG YHKDHVYGIHNPVMTS P S QH 



NOV7 is expressed in at least the following tissues: ovary. This information was 
derived by determining the tissue sources of the sequences that were included in the invention 
10 including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 
RACE sources. 

NOV7 has homology to the amino acid sequence shown in the BLASTP data listed in 
Table 19C. 



Table 19C. BLAST results for NOV7 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gb|AAH12089.l|AAH120 
89 (BC012089) 


Similar to 
prominin (mouse) - 
like 1 [Homo 
sapiens] 


856 


99 


99 


0.0 


sp|O43490|PMLl HUMAN 


Human PROMININ- 
LIKE PROTEIN 1 
PRECURSOR 
(ANTIGEN AC133) 


865 


99 


99 


0.0 


gblAAK82364.1|AF3867 
58 1 (AF386758) 


prominin [Rattus 
norvegicus] 


857 


61 


79 


0.0 


qb|AAB96 916.l| 
(AF039663) 


AC133 antigen 
homolog [Mus 
musculus] 


867 


60 


78 


0.0 


ref|NP 032961. 1| 
(NM 008935) 


prominin [Mus 
musculus) 


858 


60 


78 


0.0 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 19D. 



Table 7D. Information for the ClustalW proteins 



1) NOV7 (SEQ ID NO: 38) 

2) gb|AAH12089.l| (SEQ ID N0:131> 

3) ref |NP_006008.l| (SEQ ID NO: 132) 

4) gb|AAK82364.l| (SEQ ID NO: 133) 

5) sp|O54990| (SEQ ID NO:134) 

6) ref |NP_032961.l| (SEQ ID NO: 135) 



10 
■ |.. 
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-|.- 
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40 



50 



.|....|....|....| 




NOV7 

gb|AAH12089.l| 
ref |NP_006008.l| 
gb | AAK62364.il 
sp|O54990| 
ref |NP_032961.1| 

60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 

NOV7 ^ ^ " " 

110 120 130 140 150 

....|....|....|....|....|....|....|....|....|. 

NOV7 

gb|AAH12089.l| 
ref |NP_006008.1| 
gb|AAK82364.l| TiQli 
sp I 054 990 | 
ref |NP_032961.1| 



NOV7 


Sgbf 


gb|AAH12089.l| 


BgHf 


ref |NP_006008.l| 




gb|AAK82364.l| 


Jesc 


sp|O54990| 




ref |NP_03296l.l| 





NOV7 

gb|AAH12089.l| 

ref |NP_006008 .1 j 

gb|AAK82364.l| 

9p|OS4990| 

ref |NPJ>32961.1| 



NOV7 

gb|AAH12089.l| 

ref |NP_006008.l| 

gb| AAKB2364 . 1 | 

sp|O54990| 

ref |NP_032961.l| 



NOV7 

gb|AAH12089.l{ 
ref |NP_O0S0O8.l| 
gblAAK323 54.il 
sp|O54990| 
re£|NP_032961.l| 
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NOV7 

gb|AAH1208 9.l| 
ref |NP_006008.l| 
gb|AAK82364 . 1| 
sp I 054 990 | 
ref |NPJ)32961.l| 



NOV7 

gb|AAH12089 .1 j 
ref |NP_006008.1| 
gb|AAK82364 ,l| 
sp|O54 990| 
ref | NP 032961.1 | 



NOV7 

gb|AAH12089.l| 
ref |NP_006008.l| 
gb| AAK82364 . 1 | 
sp|O54990| 
ref |NP_032961.1| 



N0V7 

gb | AAH12089.1) 

ref |NP_006008.1| 

gb|AAK82364.l| 

spjo54990| 

ref |NPJ>32961.1| 



N0V7 

gb|AAH12089. l| 
ref |NP_006008.l| 
gb|AAK82364 .lj 
3p|O54990| 
ref |NP_032961.1| 



NOV7 

gb | AAH12089 . 1 | 

ref |NP_006008.1| 

gb|AAK82364.l| 

sp|O54990| 

ref |NP_032961.l| 



N0V7 

gb| AAH12089 . 1 | 

ref |NP 006008.1 | 

gb|AAK82364.l| 

sp|O54990| 

ref |NP_032961.1| 



NOV7 

gb j AAH12089 . 1 | 

ref |NP_006008.1| 

gb | AAK82364 . 1 | 

8p|OS4990| 

ref |NPJ)32961.l| 



N0V7 

gb|AAH12089.l| 
ref|NP 006008. 1| 
gb|AAK82364.l| 




500 



550 




600 



650 
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Spj U3499U | 

re£|NPJ)32961.l| 



610 



10 



15 



20 



25 



30 



35 



40 



45 



820 



830 
..I.. 



840 

..I.. 



•I- 



850 
••I 



N0V7 

gb|AAH12089.1| 

refjNP_006008.il 

gb|AAK82364.l| 

spj 054990 | 

ref |NP_032961.l| 



N0V7 

gb|AAH12089. 1| 
ref |NP_00600B. l| 
gb|AAK82364 . 1| 
sp|054990| 
ref |NP_032961.1| 



^ KAT Vq L L P I ftA&KLAK Y Y R R MD S E D VY D D V ET^jJ PM KNgS NGjJjNG YH K 

gkatvSllpaBi j^kij^kyyrrmdsedvyddvetHpmkn^engSwgyhk 

GKATvSlLPA^T |ASK7.AKYYRRMDSED\A'DDVET^PMKNp|ENGgNGYHK 
GKATSflLLPArti JA SKI..AKYYRRMDSEDVYDDVEl'^PMKN^L'NIi§NGYHK 
GKAT VgLLPAffll jA 3KLAKYYRR>1DSEDVYUDVEr^PMKjsJ0E^^NG YHK 
GKATvAlLPAmI 3a3KLAKYYRRMDSEDVYDDVET$P>1K MjiJ eHTUm^w v 



LAKYYRRMDSEDVYDDVET&PMKNWE 



860 



dhmygShn pvmts pssjT 

DHjSjYG % H.M PVMTS Psfe 
DHfflYG Si HM PVMTS Ps|j£ 
DH WygShN PVMTS PSj3£ 
3hSyG|!)HM PVMTS PRj&S 
DHiDyG^MM PVMTS PSpi; 



Prominin is the first identified member of a novel family of polytopic membrane 
proteins conserved throughout the animal kingdom. It has an unusual membrane topology, 
containing five transmembrane domains and two large glycosylated extracellular loops. In 
mammals, prominin is expressed in various embryonic and adult epithelial cells, as well as in 
nonepithelial cells, such as hematopoietic stem cells. At the subcellular level, prominin is 
selectively localized in microvilli and other plasma membrane protrusions, irrespective of cell 
type. At the molecular level, prominin specifically interacts with membrane cholesterol and is 
a marker of a novel type of cholesterol-based lipid 'raft 1 . A frameshift mutation in the human 
prominin gene, which results in a truncated protein that is no longer transported to the cell 
surface, is associated with retinal degeneration. Given that prominin is concentrated in the 
plasma membrane evaginations at the base of the outer segment of rod photoreceptor cells, 
which are essential precursor structures in the biogenesis of photoreceptive disks, it is 
proposed that prominin has a role in the generation of plasma membrane protrusions, their 
lipid composition and organization and their membrane-to-membrane interactions. (See 
Corbeil et ah, 2001, Traffic 2(2):82-91). 

The disclosed NOV7 nucleic acid of the invention encoding a prominin-like protein 
includes the nucleic acid whose sequence is provided in Table 19A or a fragment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 19A while still encoding a protein that maintains 
its prominin-like activities and physiological functions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
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phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant nucleic acids, and their complements, up to about 5 percent of the 
5 bases may be so changed. 

The disclosed NOV7 protein of the invention includes the prominin-like protein whose 
sequence is provided in Table 19B. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residue shown in Table 7B 
while still encoding a protein that maintains its prominin-like activities and physiological 

10 functions, or a functional fragment thereof In the mutant or variant protein, up to about 5 
percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for the 
prominin-like protein and nucleic acid (NOV7) disclosed herein suggest that NOV7 may have 
important structural and/or physiological functions characteristic of the prominin-like family. 

15 Therefore, the NOV7 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 

20 (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo. 

The NOV7 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below 

25 and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from neurological disorders, cholesterol transport 
disorders, retinal degeneration and/or other pathologies/disorders. The NOV7 nucleic acid, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

30 NOV7 nucleic acids and polypeptides are further useful in the generation of antibodies 

that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV7 protein have multiple hydrophilic regions, 
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each of which can be used as an immunogen. This novel protein also has value in 
development of powerful assay system for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 



NOV8 

A disclosed NOV8 nucleic acid of 2363 nucleotides identified as SEQ ID NO:39 (also 
referred to as CG55606) encoding a novel hepsin-like protein is shown in Table 20A. 



Table 20A. NOV8 nucleotide sequence (SEQ ID NO:39). 



AAT CAAAAC CATCITT ATTATTT AAAGAGCATC CCAT CATCAGGGGCAC CTAG ACAGGAGTC CCAGA CAG 
CAGAACAATATTTACATGGGGGTCAGGAGGGTGAGGTTGGGTGGTCTCGGGGCTGAGTGGGCCCGCCACT 
GTGGAAGAGAGGACCCTGGAGGGAGGGTGTCCTTGGACCTGTGGACCGGGCCCAAGAAGAAAAACGTCCC 



CCGGTCAGAGCTGGGTCACCATGCCGCTGGCTTCGGAGTGAGTCTTTATGGCCTGGAAGATCCACTCCCG 

GAAGTCACTGACTTTGGTGTAGACGCCTGGCTTCTGGG 

CCACACAGCCGCCAACGTGGCGTCCGAGAGATGCTGTCCTCACACACAAA 

GGCAGGCATCAATGCCACCCTCGGGGTAGCCAGCACAGAACATCTTGGGCTTGATCTGCTTTCCATAGAA 
GTCAGCGCCATTGCAGACATCATTGCTGATTATGGGGACTCGAGCCTCC^ 

CCATAGTACTGCGTGTTGCCCCAGCCCGTCACGGTACAGATCTTGCCATCCACCAGGGCCrGGCCGGCAG 
CTGGGAGGCACACAGGCTGGATGTATTCTGTGAGGGGCAGGGGACTGGAGAGGTGGACCAGGGCAATATC 



CCCAGCTGCAGACCGTGGGGAGAGGCCTGGGCCACGGCACCGIGCAAACACTCGCCATCGGGACAGGACCC 
GGTTCCGCTCCGGGAAGCAGTGGGCGGCTGTCAGCACCCAGTCCCCGGAGAGCAGGGATCCCCCACAGAG 
GTGTGCTCCATCATAGCGAAGGCTGACTTGCCACGGCCACCGGCCCAAGCTGGTGTCCCGGCCTCCCACG 
ATGCGGTCCACX3GGCAGCTTCCTGCGGCCACAGTCT 

AATCACACACGGAGATGACCTCCAGCAGCCTCTGGGTGTGGGGCAGCCTCCCCTCGTCCACACAGAAGAA 

GCCCGACGTGCCATTGGCGCCCGCCGTTCGCACGTCCAGCTCGGAGTGGGTCAGTGCCCTGAGGAAGCCC 

ATCTCCTCGCAGCTGAGTCCGGCTACCCTGGCGTTGGAGCGCGAGGAGCACAGCAGCCGCCACGTCCCTT 

CCGTCTTGTCAAAGACCATGAGCCGAGCGTCCGCAGAGCTGACCTGCACTGGGTACAGCGGCTCCTGGTC 

ACTCCTGAGGAGAACAGCCACAATGGCCCAGGATGCCGCCCCGATGGCTGTCAGAAGTAGCAGGGTCCCC 

GCAGTGAGAGCTGCCACCTTGGGTCTGGAGCAGCATGGCAGAGTCCGGCCACCCTCCTTCTGCGCCATGT 

CACTGCCTCTTGTTAATGATTCCCTGGCTGACCTCCTGGGCCAGGGTGGGACCTGTGAX3GAGATGGACGG 

GGAGGCAGGGCCTGGGGGAGCCCAGCCCAGCCCAGTCCTGGCGCCCCCAGTCCCAGGCGTCCATCCAGGC 

AGGCTGTAGGGACTGGGCCTTGGCCAGAGCACGCCGTGATCACGGACGCAGATTGGGCTGGG 

TGGGGTCAGTGTCTGACCAGCAGCGGGGGGACGCCTGGATTTGCAGGGATGGGGACCCCCATGCCTGAGC 

CTGGTGGAGGAGGGGACTGAGGATCCCGGTTTGAGGGAGGAGACAGCTGAGGACCTGAAATCATAAGTCT 

TGGGAAAGGAGGAATTTGGGGGCCAGGACTCCCTAGTATGAGGGAGGAGGGGCCTGAGGGCTGGAACTCC 

TGGGTCTGGGGAGGAAAGGACTGGGGTCCAACGGCTGAGTCTGAAGGAAGAGCAGGACAGAACACCTAGG 

TGCTTGGGGAGACGTCATAGTGCCCCCTCTTCAGGTCCCCAGGAACCCCTCTATTAGGAGGTGGGCATTA 

GGCTGGGTGXXSGGGATG AGGGAACCCCTGTC CTCAGGGCTGGAACTGTG AGTCTGGGGGCCCTTGT CCTT 

ACCCTGGGOTCCAGCAGGTGGGGGCXjGAGCCTCGAGGTAGTGCCGGGGTCGGGTCAGTCTCC AGG C CTGG 

GCAGGAGCATGGTGGCCCCGCAGCAGCGGGCGGCCTGGAGGCAGAGGCGGTGGCGTGGGGCCTGCTAGGC 

CAGGCTGCCTCACCTGTGGGCCCTCAGGTAGGGTCCCTGGAAAGCGGGCTCGA 



NOV8 is expressed in at least the following tissues: brain, Kidney, Liver, Lung, Ovary, 
Pancreas, Prostate, Stomach, Testis, Uterus, Whole embryo, kidney, and pancreas. 

The disclosed NOV8 polypeptide (SEQ ID NO:40) encoded by SEQ ID NO:39 has 
417 amino acid residues and is presented in Table 8B using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV8 has a signal peptide and is likely 
to be localized to the plasma membrane with a certainty of 0.7900. In other embodiments, 
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NOV8 may also be localized to the microbody (peroxisome) with a certainty of 0.4294, the 
Golgi body with a certainty of 0.3000, or the endoplasmic reticulum (membrane) with a 
certainty of 0.2000. The most likely cleavage site is between positions 18 and 19: SWA-IV. 



Table 20B. Encoded NOV8 protein sequence (SEQ ID NO:40). 

MAQKEGGRTVPCCSRPKVAALTAGTLLLLTAIGAASWAIVAVLLRSDQEPLYPVQVSSAD 
ARLMVFDKTEGTWRLLCS S RSNARVAGLS CEEMGFLRALTHS ELDVRTAGANGTS GFFCV 
DEGRLPHTQRLLEVISVCDCPRGRFLAAICQDCGRRKLPVDRIVGGRDTSLGRWPWQVSL 
RYDGAHLCGGSLLSGDWVLTAAHCFPERNRVLSRWRVFAGAVAQASPHGLQLGVQAWYH 
GGYLPFRDPNSEENSNDIALVHLSSPLPLTEYIQPVCLPAAGQALVDGKICTVTGWGNTQ 
YYGQQAGVLQEARVPIISNDVCNGADFYGNQIKPKMFCAGYPEGGIDACQGDSGGPFVCE 
DSISRTPRWRLCGIVSWGTGCALAQKPGVYTKVSDFREWIFQAIKTHSEASGMVTQL 



NOV8 has homology to the amino acid sequence shown in the BLASTP data listed in 
Table 20C. 



Table 20C BLAST results for NOV8 


Gene index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


ref |NP 002142. 1 | 
(NM_002151) 


hep sin 

(transmembrane 
protease, serine 
1) ; heps in [Homo 
sapiens] 


417 


100 


100 


0.0 


ref|NP 05B808.1J 
(NM 017112) 


hepsin [Rattus 
norvegicuB] 


416 


86 


91 


0-0 


ref |NP 032307. l| =' 
(NM 008281) 


hepsin [Mus 
musculus] 


416 


88 


92 


0.0 


emb |CAA3 0058.l! 
(X07002) 


hepsin [Homo 
sapiens] 


304 


100 


100 


le-179 


dbj |BAB22289.1| 
(AK002694) 


putative [Mus 
musculus] 


502 


73 


77 


le-160 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 20D. 

Table 20D. Information for the ClustalW proteins 

1) NOV8 (SEQ ID NO: 40) 

2) reflNP 002142.1| (SEQ ID NO: 136) 

3) ref|NP_058808.1| (SEQ ID NO: 137) 

4) reflNPJ)32307.1| (SEQ ED NO: 138) 

5) emb|CAA30058.1| (SEQ ID NO: 139) 

6) dbj|BAB22289.1| (SEQ ED NO: 140) 

10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 

NOV8 --- 

ref |NP_002142.1| 

ref |NP_058808.1 j -- --- - 

ref |NP_032307.1 j 

embj CAA30058 .1 1 - - - - 

dbj j BAB22289 . 1 j RPQLGRPHAAGCCCHPCLPGCPLLWGQTPCPCPGPBTNPKPAPSPANPRV 
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NOV8 

ref |NP_002142.1 
ref |NPJ)58808.1 
ref |NP_032307.l 
emb|CAA30058.1| 
dbj j BAB22289 . 1 | 



NOV8 

ref |NP_002142.1 
ref |NP_058808.1 
ref |NP~03 2307.1 
emb|CAA30058.l| 
dbj |BAB22289.1| 



60 
•I-. 



80 

.|....|. 




P PQPNRSTWE S LTRV PDMAX^E E PGAHRGGSTCS R PQ PG KESEnA AfiSa 
110 



rpkvaa: 
rpkvaa: 
rpkvaa: 
rpkvaa: 




160 



170 



■I- 



180 



•I 



190 



200 



NOV8 

ref |NP_002 142.1 | 
ref jNP~0S8808.ll 
ref |NP~032307.l| 
emb | CAA30058 . 1 | 
dbj | BAB22289 . 1 | 



NOV8 

ref |NP_002142.l| 
ref |NP_05B808.l| 
ref |NP~032307.l| 
emb (CAA3 0058.1 | 
dbj |BAB22289.l| 



NOV8 

ref |NP_002142.lJ 
ref I NP~05 8808.11 
refjNP_032307.il 
emb|CAA300S8.l) 
dbj |BAB22289.1| 



NOV8 

ref |NP_002142.l| 
ref |NPJ)58808.l| 
ref |NPJ)32307.1| 
embjcAA30058.lj 
dbj |BAB22289.1| 



NOV8 

ref |NPJ>02142.1| 
ref |NPJ)58808.l| 
ref |NP_032307.l| 
emb|CAA30058.1| 
dbj |BAB22289.l| 



V D KT E G i' W K L LC S S R S N A K V AG LgC E E HG F L R A H S E LD V RTAGANGT 
VgDKTEGTWRLLCSSRSHARVAGLgCEEMGFLRAjjjHSEL.DVRTAGAWGT 

vwdktegtwrllcssrswarvaglBceehgflralShseljDvrtagangt 



aglsceeugflra: 



3 ELDV RTAGANGT 




NOV8 

ref |NP_002142.1| 
refjNP_O58808.il 
ref |NP~0323 07.1 | 
emb j CAA3 0 0 5 8 . 1 | 
dbj |BAB22289.l| 



I ■ 



410 



420 

..I .. 



430 

..| . . 



440 



450 



arvprislmvcnwdfygnqikpkmfcagvpeggidacqgdsggpfvced 
arvpiismgvcnwdfyghqikpkmfcagypeggidacqgdsggpfvced 
arvpiisnpvcnbgdfygnqikpkmfcacypeggidacqgdsgc_fvcec 
arvpiisn&/ch8?dfygnq:kpkmfcacypeggidacqcdsggpfvced 

ARVPIISNi^VCNWnFYRHn-KPKMPrafiYPPGfirDACOGDSGGPFVCED 



^DFYGNQIKPKMFCi 
DFYGNOIKPKMFCJ 



GYPEGGIDACQGDSGGPFVCED 
GYPEGG T DACQGDSGG PF VCED 



NOV8 

ref |NP_002142.1| 
re£|NP_058808 .1| 
ref|NP 032307. l| 



460 



470 



480 

..I.. 



490 
..I.. 



500 
..I 



SI 




J R W R LCG I V S WG7GCA LAg 


CPGVYTKVgDFREW I FQAIKTHSEAS 


s: 


.SgT 


JRWRLCGI VSWGTGCALAg 


<PG VYTKvSd FR EW I FQA I KTH S EAS 


J: 


'gSt 


gRWRLCG IVCWGTGCALAg 


< PG VYTKVHD FR EW I FQA I KT H G EA|[ 


s 


s"t 


SrwrlCG I VSWCTGCALAg 


< PG V YT KV§D FREW I F^A I KT K S EAS 
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eiabj CAA30058 . 1 1 
dbj|BAB22289.l| 



SB 




N0V8 



ref |NP_002142.l| 
ref |NP_058808 .1| 
ref |NP_032307 .lj 
emb|CAA300S8.l| 
dbj I BAB22289 .lj 




Tables 20E lists the domain description from DOMAIN analysis results against NOV8. 
This indicates that the N0V8 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 20E. Domain Analysis of NOV8 
qnllSmartlsmart00020, Tryp_SPc, Trypsin-like serine protease CD-Length = 
230 residues, 100.0% aligned Score = 261 bits (668), Expect = 4e-71 

Hepsin is a type II transmembrane serine protease abundantly expressed on the surface 
of hepatocytes. Biochemical studies have shown that hepsin is an enzyme of 5 1 kDa with the 
trypsin-like substrate specificity. Several in vitro studies have suggested that hepsin may play 
a role in blood coagulation, hepatocyte growth, and fertilization. To determine the functional 
importance of hepsin, hepsin-deficient mice were generated by homologous recombination. 
Homozygous hepsin-/- mice were viable and fertile, and grew normally. When analyzed in 
hemostasis assays, such as tail bleeding time and plasma clotting times, and in vivo modes, 
such as disseminated intravascular coagulation, septic shock, and acute liver regeneration, 
hepsin-/- mice had similar phenotypes as wild-type controls. Liver weight and serum 
concentrations of liver-derived proteins or enzymes were also similar in hepsin-/- and wild- 
type mice. No abnormalities were identified in major organs in hepsin-/- mice in histological 
examinations. These results indicate that hepsin is not an essential enzyme for normal 
hemostasis, embryogenesis, and maintenance of normal liver function. Unexpectedly, serum 
concentrations of bone-derived alkaline phosphatase were approximately two-fold higher in 
both male and female hepsin-/- mice than those in wild-type controls. The underlying 
mechanism for this phenotype and long-term effects of hepsin deficiency remain to be 
determined. (See Wu, 2001, Front Biosci 1;6:D1 92-200). 

The disclosed NOV8 nucleic acid of the invention encoding a hepsin-like protein 
includes the nucleic acid whose sequence is provided in Table 20A, or a fragment thereof 
The invention also includes a mutant or variant nucleic acid any of whose bases may be 
changed from the corresponding base shown in Table 20A while still encoding a protein that 
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maintains its hepsin-like activities and physiological functions, or a fragment of such a nucleic 
acid. The invention further includes nucleic acids whose sequences are complementary to 
those just described, including nucleic acid fragments that are complementary to any of the 
nucleic acids just described. The invention additionally includes nucleic acids or nucleic acid 
5 fragments, or complements thereto, whose structures include chemical modifications. Such 
modifications include, by way of nonlimiting example, modified bases, and nucleic acids 
whose sugar phosphate backbones are modified or derivatized. These modifications are 
carried out at least in part to enhance the chemical stability of the modified nucleic acid, such 
that they may be used, for example, as antisense binding nucleic acids in therapeutic 

10 applications in a subject. In the mutant or variant nucleic acids, and their complements, up to 
about 0 percent of the bases may be so changed. 

The disclosed NOV8 protein of the invention includes the hepsin-like protein whose 
sequence is provided in Table 20B. The invention also includes a mutant or variant protein 
any of whose residues may be changed from the corresponding residue shown in Table 2 while 

15 still encoding a protein that maintains its hepsin-like activities and physiological functions, or 
a functional fragment thereof. In the mutant or variant protein, up to about 0 percent of the 
residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as F ab or 
(Fab)2, that bind immunospecifically to any of the proteins of the invention. 

20 The above defined information for this invention suggests that this hepsin-like protein 

(NOV8) may fiinction as a member of a u RNase family". Therefore, the NOV8 nucleic acids 
and proteins identified here may be useful in potential therapeutic applications implicated in 
(but not limited to) various pathologies and disorders as indicated below. The potential 
therapeutic applications for this invention include, but are not limited to: protein therapeutic, 

25 small molecule drug target, antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), diagnostic and/or prognostic marker, gene therapy (gene delivery/gene ablation), 
research tools, tissue regeneration in vivo and in vitro of all tissues and cell types composing 
(but not limited to) those defined here. 

The NOV8 nucleic acids and proteins of the invention are useful in potential 

30 therapeutic applications implicated in cancer, especially prostate and ovarian cancer, and/or 
other pathologies/disorders. 

NOV8 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOV8 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
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art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV8 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. These novel proteins can be used in assay systems for 
functional analysis of various human disorders, which will help in understanding of pathology 
5 of the disease and development of new drug targets for various disorders. 

SECX and/or NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
SECX and/or NOVX polypeptides or biologically active portions thereof. Also included in 
the invention are nucleic acid fragments sufficient for use as hybridization probes to identify 

10 SECX and/or NOVX-encoding nucleic acids (e.g. , SECX and/or NOVX mRNAs) and 
fragments for use as PCR primers for the amplification and/or mutation of SECX and/or 
NOVX nucleic acid molecules. As used herein, the term "nucleic acid molecule" is intended 
to include DNA molecules (e.g., cDNA or genomic DNA), RNA molecules (e.g., mRNA), 
analogs of the DNA or RNA generated using nucleotide analogs, and derivatives, fragments 

15 and homologs thereof. The nucleic acid molecule may be single-stranded or double-stranded, 
but preferably is comprised double-stranded DNA. 

An SECX and/or NOVX nucleic acid can encode a mature SECX and/or NOVX 
polypeptide. As used herein, a "mature" form of a polypeptide or protein disclosed in the 
present invention is the product of a naturally occurring polypeptide or precursor form or 

20 proprotein. The naturally occurring polypeptide, precursor or proprotein includes, by way of 
nonlimiting example, the full-length gene product, encoded by the corresponding gene. 
Alternatively, it may be defined as the polypeptide, precursor or proprotein encoded by an 
ORF described herein. The product "mature" form arises, again by way of nonlimiting 
example, as a result of one or more naturally occurring processing steps as they may take place 

25 within the cell, or host cell, in which the gene product arises. Examples of such processing 
steps leading to a "mature" form of a polypeptide or protein include the cleavage of the N- 
terminal methionine residue encoded by the initiation codon of an ORF, or the proteolytic 
cleavage of a signal peptide or leader sequence. Thus a mature form arising from a precursor 
polypeptide or protein that has residues 1 to N, where residue 1 is the N-terminal methionine, 

30 would have residues 2 through N remaining after removal of the N-terminal methionine. 

Alternatively, a mature form arising from a precursor polypeptide or protein having residues 1 
to N, in which an N-terminal signal sequence from residue 1 to residue M is cleaved, would 
have the residues from residue M+l to residue N remaining. Further as used herein, a 
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"mature" form of a polypeptide or protein may arise from a step of post-translational 
modification other than a proteolytic cleavage event. Such additional processes include, by 
way of non-limiting example, glycosylation, myristoylation or phosphorylation. In general, a 
mature polypeptide or protein may result from the operation of only one of these processes, or 
5 a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g, 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 

10 probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 

15 from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid {i.e., sequences located at the 5'- and 3'-termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated SECX and/or NOVX nucleic acid molecules can contain less than about 5 kb, 4 

20 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic 
acid molecule in genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., 
brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a 
cDNA molecule, can be substantially free of other cellular material or culture medium when 
produced by recombinant techniques, or of chemical precursors or other chemicals when 

25 chemically synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37 and 39, or a complement of this aforementioned nucleotide sequence, can be isolated 
using standard molecular biology techniques and the sequence information provided herein. 

30 Using all or a portion of the nucleic acid sequence of SEQ ID NOS:l , 3, 5, 7, 9, 1 1, 1 3, 15,17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39 as a hybridization probe, SECX and/or NOVX 
molecules can be isolated using standard hybridization and cloning techniques (e.g., as 
described in Sambrook, et al, (eds.), Molecular Cloning: A Laboratory Manual 2 nd 
Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et 
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aU (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, New York, 
NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
5 PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to SECX and/or NOVX nucleotide sequences can be prepared 
by standard synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 

10 residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 

15 100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 

invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOSrl, 3, 5, 7, 9, 11,13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39, or a complement thereof. Oligonucleotides 
may be chemically synthesized and may also be used as probes. 

20 In another embodiment, an isolated nucleic acid molecule of the invention comprises a 

nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39, or a portion of 
this nucleotide sequence (e.g., a fragment that can be used as a probe or primer or a fragment 
encoding a biologically-active portion of an SECX and/or NOVX polypeptide). A nucleic 

25 acid molecule that is complementary to the nucleotide sequence shown SEQ ID NOS: 1, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 or 39 is one that is sufficiently 
complementary to the nucleotide sequence shown SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37 or 39 that it can hydrogen bond with little or no 
mismatches to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 

30 21 , 23, 25, 27, 29, 31, 33, 35, 37 and 39, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
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der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
5 intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 

10 Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 

1 5 chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 

20 analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 

25 computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al. 9 Current 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 
A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

30 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of SECX and/or NOVX polypeptides. Isoforms can be 
expressed in different tissues of the same organism as a result of, for example, alternative 
splicing of RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
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homologous nucleotide sequences include nucleotide sequences encoding for an SECX and/or 
NOVX polypeptide of species other than humans, including, but not limited to: vertebrates, 
and thus can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 
5 allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 
nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
human SECX and/or NOVX protein. Homologous nucleic acid sequences include those 
nucleic acid sequences that encode conservative amino acid substitutions (see below) in SEQ 
ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39, as well as a 

10 polypeptide possessing SECX and/or NOVX biological activity. Various biological activities 
of the SECX and/or NOVX proteins are described below. 

An SECX and/or NOVX polypeptide is encoded by the open reading frame ("ORE") of 
an SECX and/or NOVX nucleic acid. An ORF corresponds to a nucleotide sequence that could 
potentially be translated into a polypeptide. A stretch of nucleic acids comprising an ORF is 

15 uninterrupted by a stop codon. An ORF that represents the coding sequence for a full protein 
begins with an ATG "start" codon and terminates with one of the three "stop" codons, namely, 
TAA, TAG, or TGA. For the purposes of this invention, an ORF may be any part of a coding 
sequence, with or without a start codon, a stop codon, or both. For an ORF to be considered as 
a good candidate for coding for a bona fide cellular protein, a minimum size requirement is 

20 often set, e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human SECX and/or 
NOVX genes allows for the generation of probes and primers designed for use in identifying 
and/or cloning SECX and/or NOVX homologues in other cell types, e.g. from other tissues, as 
well as SECX and/or NOVX homologues from other vertebrates. The probe/primer typically 

25 comprises substantially purified oligonucleotide. The oligonucleotide typically comprises a 
region of nucleotide sequence that hybridizes under stringent conditions to at least about 12, 
25, 50, 100, 150, 200, 250, 300, 350 or 400 consecutive sense strand nucleotide sequence SEQ 
ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 or 39; or an 
anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 

30 25, 27, 29, 31, 33, 35, 37 or 39; or of a naturally occurring mutant of SEQ IDNOS:l, 3, 5, 7, 
9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39. 

Probes based on the human SECX and/or NOVX nucleotide sequences can be used to 
detect transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
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can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an SECX and/or NOVX protein, such as by measuring a level of an SECX and/or 
NOVX-encoding nucleic acid in a sample of cells from a subject e.g., detecting SECX and/or 
5 NOVX mRNA levels or determining whether a genomic SECX and/or NOVX gene has been 
mutated or deleted. 

"A polypeptide having a biologically-active portion of an SECX and/or NOVX 
polypeptide" refers to polypeptides exhibiting activity similar, but not necessarily identical to, 
an activity of a polypeptide of the invention, including mature forms, as measured in a 

10 particular biological assay, with or without dose dependency. A nucleic acid fragment 

encoding a "biologically-active portion of SECX and/or NOVX" can be prepared by isolating 
a portion SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, 27, 29,31,33,35, 37 or 39, 
that encodes a polypeptide having an SECX and/or NOVX biological activity (the biological 
activities of the SECX and/or NOVX proteins are described below), expressing the encoded 

1 5 portion of SECX and/or NOVX protein (e.g. , by recombinant expression in vitro) and 
assessing the activity of the encoded portion of SECX and/or NOVX. 

SECX and/or NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 

20 29, 31, 33, 35, 37 and 39 due to degeneracy of the genetic code and thus encode the same 
SECX and/or NOVX proteins as that encoded by the nucleotide sequences shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39. In another 
embodiment, an isolated nucleic acid molecule of the invention has a nucleotide sequence 
encoding a protein having an amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 

25 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40. 

In addition to the human SECX and/or NOVX nucleotide sequences shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, .31, 33, 35, 37 and 39, it will be 
appreciated by those skilled in the art that DNA sequence polymorphisms that lead to changes 
in the amino acid sequences of the SECX and/or NOVX polypeptides may exist within a 

30 population (e.g., the human population). Such genetic polymorphism in the SECX and/or 

NOVX genes may exist among individuals within a population due to natural allelic variation. 
As used herein, the terms "gene" and "recombinant gene" refer to nucleic acid molecules 
comprising an open reading frame (ORF) encoding an SECX and/or NOVX protein, 
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preferably a vertebrate SECX and/or NOVX protein. Such natural allelic variations can 
typically result in 1-5% variance in the nucleotide sequence of the SECX and/or NOVX genes. 
Any and all such nucleotide variations and resulting amino acid polymorphisms in the SECX 
and/or NOVX polypeptides, which are the result of natural allelic variation and that do not 
5 alter the functional activity of the SECX and/or NOVX polypeptides, are intended to be within 
the scope of the invention. 

Moreover, nucleic acid molecules encoding SECX and/or NOVX proteins from other 
species, and thus that have a nucleotide sequence that differs from the human SEQ ED NOS: 1, 
3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39 are intended to be within 

10 the scope of the invention. Nucleic acid molecules corresponding to natural allelic variants 
and homologues of the SECX and/or NOVX cDNAs of the invention can be isolated based on 
their homology to the human SECX and/or NOVX nucleic acids disclosed herein using the 
human cDNAs, or a portion thereof, as a hybridization probe according to standard 
hybridization techniques under stringent hybridization conditions. 

15 Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39. In another embodiment, the nucleic 
acid is at least 10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in 

20 length. In yet another embodiment, an isolated nucleic acid molecule of the invention 
hybridizes to the coding region. As used herein, the term "hybridizes under stringent 
conditions" is intended to describe conditions for hybridization and washing under which 
nucleotide sequences at least 60% homologous to each other typically remain hybridized to 
each other. 

25 Homologs (i.e., nucleic acids encoding SECX and/or NOVX proteins derived from 

species other than human) or other related sequences (e.g., paralogs) can be obtained by low, 
moderate or high stringency hybridization with all or a portion of the particular human 
sequence as a probe using methods well known in the art for nucleic acid hybridization and 
cloning. 

30 As used herein, the phrase "stringent hybridization conditions" refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
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thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
5 50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 

10 oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et al, (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, N. Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 

15 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 

hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 

20 nucleic acid molecule of the invention that hybridizes under stringent conditions to the 

sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 
39, corresponds to a naturally-occurring nucleic acid molecule. As used herein, a 
"naturally-occurring" nucleic acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g., encodes a natural protein). 

25 In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 

acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39, or fragments, analogs or derivatives thereof, 
under conditions of moderate stringency is provided. A non-limiting example of moderate 
stringency hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 

30 0.5% SDS and 1 00 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more 
washes in IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be 
used are well-known within the art. See, e.g., Ausubel, et al. (eds.), 1993, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY. 
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In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37 and 39, or fragments, analogs or derivatives thereof, under conditions of 
low stringency, is provided. A non-limiting example of low stringency hybridization 
5 conditions are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% 
(wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl 
(pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may 
be used are well known in the art (e.g. 9 as employed for cross-species hybridizations). See, 
1 0 e.g., Ausubel, et al (eds.), 1993, Current Protocols in Molecular Biology, John Wiley 
& Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY; Shilo and Weinberg, 1981. ProcNatl Acad Sci USA 78: 
6789-6792. 

1 5 Conservative Mutations 

In addition to naturally-occurring allelic variants of SECX and/or NOVX sequences 
that may exist in the population, the skilled artisan will further appreciate that changes can be 
introduced by mutation into the nucleotide sequences SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39, thereby leading to changes in the amino acid 

20 sequences of the encoded SECX and/or NOVX proteins, without altering the functional ability 
of said SECX and/or NOVX proteins. For example, nucleotide substitutions leading to amino 
acid substitutions at "non-essential" amino acid residues can be made in the sequence SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40. A 
"non-essential" amino acid residue is a residue that can be altered from the wild-type 

25 sequences of the SECX and/or NOVX proteins without altering their biological activity, 
whereas an "essential" amino acid residue is required for such biological activity. For 
example, amino acid residues that are conserved among the SECX and/or NOVX proteins of 
the invention are predicted to be particularly non-amenable to alteration. Amino acids for 
which conservative substitutions can be made are well-known within the art. 

30 Another aspect of the invention pertains to nucleic acid molecules encoding SECX 

and/or NOVX proteins that contain changes in amino acid residues that are not essential for 
activity. Such SECX and/or NOVX proteins differ in amino acid sequence from SEQ ED 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39 yet retain 
biological activity. In one embodiment, the isolated nucleic acid molecule comprises a 
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nucleotide sequence encoding a protein, wherein the protein comprises an amino acid 
sequence at least about 45% homologous to the amino acid sequences SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 and 40. Preferably, the protein 
encoded by the nucleic acid molecule is at least about 60% homologous to SEQ ID NOS:2, 4, 
5 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 and 40; more preferably at least 
about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38 or 40; still more preferably at least about 80% homologous to SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40; even more preferably at least 
about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 

10 32, 34, 36, 38 or 40; and most preferably at least about 95% homologous to SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40. 

An isolated nucleic acid molecule encoding an SECX and/or NOVX protein 
homologous to the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
32, 34, 36, 38 or 40 can be created by introducing one or more nucleotide substitutions, 

15 additions or deletions into the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39, such that one or more amino acid substitutions, 
additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37 and 39 by standard techniques, such as site-directed mutagenesis and 

20 PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
one or more predicted, non-essential amino acid residues. A "conservative amino acid 
substitution" is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains have 
been defined within the art. These families include amino acids with basic side chains (e.g., 

25 lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged 
polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and 
aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted 

30 non-essential amino acid residue in the SECX and/or NOVX protein is replaced with another 
amino acid residue from the same side chain family. Alternatively, in another embodiment, 
mutations can be introduced randomly along all or part of an SECX and/or NOVX coding 
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for 
SECX and/or NOVX biological activity to identify mutants that retain activity. Following 
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mutagenesis SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 
and 39, the encoded protein can be expressed by any recombinant technology known in the art 
and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
5 interactions. Substituted amino acids may be fully conserved "strong" residues or fully 

conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MELF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
10 of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

In one embodiment, a mutant SECX and/or NOVX protein can be assayed for (0 the 
ability to form proteimprotein interactions with other SECX and/or NOVX proteins, other 
cell-surface proteins, or biologically-active portions thereof, (if) complex formation between a 
1 5 mutant SECX and/or NOVX protein and an SECX and/or NOVX ligand; or (Hi) the ability of 
a mutant SECX and/or NOVX protein to bind to an intracellular target protein or biologically- 
active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant SECX and/or NOVX protein can be assayed for 
the ability to regulate a specific biological function (e.g., regulation of insulin release). 

20 Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 
35, 37 and 39, or fragments, analogs or derivatives thereof. An "antisense" nucleic acid 

25 comprises a nucleotide sequence that is complementary to a "sense" nucleic acid encoding a 
protein (e.g., complementary to the coding strand of a double-stranded cDNA molecule or 
complementary to an mRNA sequence). In specific aspects, antisense nucleic acid molecules 
are provided that comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 
500 nucleotides or an entire SECX and/or NOVX coding strand, or to only a portion thereof. 

30 Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of an SECX 
and/or NOVX protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
34, 36, 38 or 40, or antisense nucleic acids complementary to an SECX and/or NOVX nucleic 
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acid sequence of SEQ ED NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37 and 39, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an SECX and/or NO VX 
5 protein. The term "coding region" refers to the region of the nucleotide sequence comprising 
codons which are translated into amino acid residues. In another embodiment, the antisense 
nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a nucleotide 
sequence encoding the SECX and/or NOVX protein. The term "noncoding region" refers to 5' 
and 3' sequences which flank the coding region that are not translated into amino acids {i.e., 

10 also referred to as 5 1 and 3' untranslated regions). 

Given the coding strand sequences encoding the SECX and/or NOVX protein 
disclosed herein, antisense nucleic acids of the invention can be designed according to the 
rules of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule 
can be complementary to the entire coding region of SECX and/or NOVX mRNA, but more 

15 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of SECX and/or NOVX mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of SECX and/or NOVX 
mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 
45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 

20 using chemical synthesis or enzymatic ligation reactions using procedures known in the art. 
For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 
synthesized using naturally-occurring nucleotides or variously modified nucleotides designed 
to increase the biological stability of the molecules or to increase the physical stability of the 
duplex formed between the antisense and sense nucleic acids (e.g., phosphorothioate 

25 derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include; 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 

30 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethyl guanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
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queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 
3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
5 nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 

10 genomic DNA encoding an SECX and/or NOVX protein to thereby inhibit expression of the 
protein (eg., by inhibiting transcription and/or translation). The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case 
of an antisense nucleic acid molecule that binds to DNA duplexes, through specific 
interactions in the major groove of the double helix. An example of a route of administration 

15 of antisense nucleic acid molecules of the invention includes direct injection at a tissue site. 
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 
then administered systemically. For example, for systemic administration, antisense 
molecules can be modified such that they specifically bind to receptors or antigens expressed 
on a selected cell surface (eg., by linking the antisense nucleic acid molecules to peptides or 

20 antibodies that bind to cell surface receptors or antigens). The antisense nucleic acid 
molecules can also be delivered to cells using the vectors described herein. To achieve 
sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
molecule is placed under the control of a strong pol II or pol IE promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 

25 a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl. Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2 , -o-methylribonucleotide (See, e.g., Inoue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a 

30 chimeric RNA-DNA analogue (See, e.g., Inoue, et al, 1987. FEBS Lett. 215: 327-330. 
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Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
5 nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 

10 complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 

Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave SECX 
and/or NOVX mRNA transcripts to thereby inhibit translation of SECX and/or NOVX 
mRNA. A ribozyme having specificity for an SECX and/or NOVX-encoding nucleic acid can 
be designed based upon the nucleotide sequence of an SECX and/or NOVX cDNA disclosed 

15 herein (i.e., SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 
39). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an SECX and/or NOVX-encoding mRNA. See, e.g., U.S. Patent 4,987,071 to 
Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al. SECX and/or NOVX mRNA can also be 

20 used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et al, (1993) Science 261 : 141 1-1418. 

Alternatively, SECX and/or NOVX gene expression can be inhibited by targeting 
nucleotide sequences complementary to the regulatory region of the SECX and/or NOVX 
nucleic acid (e.g., the SECX and/or NOVX promoter and/or enhancers) to form triple helical 

25 structures that prevent transcription of the SECX and/or NOVX gene in target cells. See, e.g., 
Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, et al 1992. Ann. N.Y. Acad. Sci. 660: 
27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the SECX and/or NOVX nucleic acids can be modified at the 
base moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, 

30 or solubility of the molecule. For example, the deoxyribose phosphate backbone of the 

nucleic acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. 
BioorgMed Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer 
to nucleic acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is 
replaced by a pseudopeptide backbone and only the four natural nucleobases are retained. The 
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neutral backbone of PNAs has been shown to allow for specific hybridization to DNA and 
RNA under conditions of low ionic strength. The synthesis of PNA oligomers can be 
performed using standard solid phase peptide synthesis protocols as described in Hyrup, et al, 
1996. supra; Perry-OXeefe, et al, 1996. Proa Natl. Acad. ScL USA 93: 14670-14675. 
5 PNAs of SECX and/or NOVX can be used in therapeutic and diagnostic applications. 

For example, PNAs can be used as antisense or antigene agents for sequence-specific 
modulation of gene expression by, e.g., inducing transcription or translation arrest or 
inhibiting replication. PNAs of SECX and/or NOVX can also be used, for example, in the 
analysis of single base pair mutations in a gene (e.g., PNA directed PCR clamping; as artificial 

10 restriction enzymes when used in combination with other enzymes, e.g., Si nucleases (See, 
Hyrup, et al., \996.supra); or as probes or primers for DNA sequence and hybridization (See, 
Hyrup, et al., 1996, supra] Perry-O f Keefe, et al, 1996. supra). 

In another embodiment, PNAs of SECX and/or NOVX can be modified, e.g., to 
enhance their stability or cellular uptake, by attaching lipophilic or other helper groups to 

15 PNA, by the formation of PNA-DNA chimeras, or by the use of liposomes or other techniques 
of drug delivery known in the art. For example, PNA-DNA chimeras of SECX and/or NOVX 
can be generated that may combine the advantageous properties of PNA and DNA. Such 
chimeras allow DNA recognition enzymes (e.g., RNase H and DNA polymerases) to interact 
with the DNA portion while the PNA portion would provide high binding affinity and 

20 specificity. PNA-DNA chimeras can be linked using linkers of appropriate lengths selected in 
terms of base stacking, number of bonds between the nucleobases, and orientation (see, Hyrup, 
et al., 1996. supra). The synthesis of PNA-DNA chimeras can be performed as described in 
Hyrup, et al., 1996. supra and Finn, etal, 1996. Nucl Acids Res 24: 3357-3363. For example, 
a DNA chain can be synthesized on a solid support using standard phosphoramidite coupling 

25 chemistry, and modified nucleoside analogs, e.g. y 

5 , -(4-methoxytrityl)amino-5 t -deoxy-thymidine phosphoramidite, can be used between the 
PNA and the 5' end of DNA. See, e.g., Mag,efa/., 1989. Nucl Acid Res 17:5973-5988. PNA 
monomers are then coupled in a stepwise manner to produce a chimeric molecule with a 5' 
PNA segment and a 3' DNA segment. See, e.g., Finn, et aL, 1996. supra. Alternatively, 

30 chimeric molecules can be synthesized with a 5' DNA segment and a 3' PNA segment. See, 
e.g., Petersen, et al., 1975. Bioorg. Med. Chem. Lett. 5: 1 119-1 1 124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g, for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al, 1989. Proa Natl Acad. Sci. U.S.A. 86: 
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6553-6556; Leinaitre, et aL, 1987. Proc. Natl. Acad, Sci. 84: 648-652; PCT Publication No. 
WO88/098 10) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/101 34). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et aL, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g, Zon, 1988. 
5 Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross- linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

SECX and/or NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 

10 acid sequence of SECX and/or NOVX polypeptides whose sequences are provided in SEQ ED 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40. The invention 
also includes a mutant or variant protein any of whose residues may be changed from the 
corresponding residues shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38 or 40 while still encoding a protein that maintains its SECX and/or NOVX 

15 activities and physiological functions, or a functional fragment thereof. 

In general, an SECX and/or NOVX variant that preserves SECX and/or NOVX-like 
function includes any variant in which residues at a particular position in the sequence have 
been substituted by other amino acids, and further include the possibility of inserting an 
additional residue or residues between two residues of the parent protein as well as the 

20 possibility of deleting one or more residues from the parent sequence. Any amino acid 
substitution, insertion, or deletion is encompassed by the invention. In favorable 
circumstances, the substitution is a conservative substitution as defined above. 

One aspect of the invention pertains to isolated SECX and/or NOVX proteins, and 
biologically-active portions thereof, or derivatives, fragments, analogs or homologs thereof. 

25 Also provided are polypeptide fragments suitable for use as immunogens to raise anti-SECX 
and/or NOVX antibodies. In one embodiment, native SECX and/or NOVX proteins can be 
isolated from cells or tissue sources by an appropriate purification scheme using standard 
protein purification techniques. In another embodiment, SECX and/or NOVX proteins are 
produced by recombinant DNA techniques. Alternative to recombinant expression, an SECX 

30 and/or NOVX protein or polypeptide can be synthesized chemically using standard peptide 
synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
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source from which the SECX and/or NOVX protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 
"substantially free of cellular material" includes preparations of SECX and/or NOVX proteins 
in which the protein is separated from cellular components of the cells from which it is 
5 isolated or recombinantly-produced. In one embodiment, the language "substantially free of 
cellular material" includes preparations of SECX and/or NOVX proteins having less than 
about 30% (by dry weight) of non-SECX and/or NOVX proteins (also referred to herein as a 
"contaminating protein"), more preferably less than about 20% of non-SECX and/or NOVX 
proteins, still more preferably less than about 10% of non-SECX and/or NOVX proteins, and 

10 most preferably less than about 5% of non-SECX and/or NOVX proteins. When the SECX 
and/or NOVX protein or biologically-active portion thereof is recombinantly-produced, it is 
also preferably substantially free of culture medium, i.e., culture medium represents less than 
about 20%, more preferably less than about 10%, and most preferably less than about 5% of 
the volume of the SECX and/or NOVX protein preparation. 

15 The language "substantially free of chemical precursors or other chemicals" includes 

preparations of SECX andA>r NOVX proteins in which the protein is separated from chemical 
precursors or other chemicals that are involved in the synthesis of the protein. In one 
embodiment, the language "substantially free of chemical precursors or other chemicals" 
includes preparations of SECX and/or NOVX proteins having less than about 30% (by dry 

20 weight) of chemical precursors or non-SECX and/or NOVX chemicals, more preferably less 
than about 20% chemical precursors or non-SECX and/or NOVX chemicals, still more 
preferably less than about 10% chemical precursors or non-SECX and/or NOVX chemicals, 
and most preferably less than about 5% chemical precursors or non-SECX and/or NOVX 
chemicals. 

25 Biologically-active portions of SECX and/or NOVX proteins include peptides 

comprising amino acid sequences sufficiently homologous to or derived from the amino acid 
sequences of the SECX and/or NOVX proteins (e.g. , the amino acid sequence shown in SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40) that include 
fewer amino acids than the full-length SECX and/or NOVX proteins, and exhibit at least one 

30 activity of an SECX and/or NOVX protein. Typically, biologically-active portions comprise a 
domain or motif with at least one activity of the SECX and/or NOVX protein. A biologically- 
active portion of an SECX and/or NOVX protein can be a polypeptide which is, for example, 
10, 25, 50, 100 or more amino acid residues in length. 
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Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native SECX and/or NOVX protein. 

In an embodiment, the SECX and/or NOVX protein has an amino acid sequence 
5 shown SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40. 
In other embodiments, the SECX and/or NOVX protein is substantially homologous to SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40, and retains 
the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, 32, 34, 36, 38 or 40, yet differs in amino acid sequence due to natural allelic 
10 variation or mutagenesis, as described in detail, below. Accordingly, in another embodiment, 
the SECX and/or NOVX protein is a protein that comprises an amino acid sequence at least 
about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40, and retains the functional activity of the SECX 
and/or NOVX proteins of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
15 34,36, 38 or 40. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes {e.g., gaps can be introduced 

20 in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 

25 position {i.e., as used herein amino acid or nucleic acid "homology'* is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 

30 Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
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99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l, 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
5 comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison (i.e., 

10 the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 

1 5 reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides SECX and/or NOVX chimeric or fusion proteins. As used 
herein, an SECX and/or NOVX "chimeric protein" or "fusion protein" comprises an SECX 

20 and/or NOVX polypeptide operatively-linked to a non-SECX and/or NOVX polypeptide. An 
"SECX and/or NOVX polypeptide" refers to a polypeptide having an amino acid sequence 
corresponding to an SECX and/or NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38 or 40, whereas a "non-SECX and/or NOVX polypeptide" 
refers to a polypeptide having an amino acid sequence corresponding to a protein that is not 

25 substantially homologous to the SECX and/or NOVX protein, e.g. , a protein that is different 
from the SECX and/or NOVX protein and that is derived from the same or a different 
organism. Within an SECX and/or NOVX fusion protein the SECX and/or NOVX 
polypeptide can correspond to all or a portion of an SECX and/or NOVX protein. In one 
embodiment, an SECX and/or NOVX fusion protein comprises at least one biologically-active 

30 portion of an SECX and/or NOVX protein. In another embodiment, an SECX and/or NOVX 
fusion protein comprises at least two biologically-active portions of an SECX and/or NOVX 
protein. In yet another embodiment, an SECX and/or NOVX fusion protein comprises at least 
three biologically-active portions of an SECX and/or NOVX protein. Within the fusion 
protein, the term "operatively-linked" is intended to indicate that the SECX and/or NOVX 
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polypeptide and the non-SECX and/or NO VX polypeptide are fused in-frame with one 
another. The non-SECX and/or NOVX polypeptide can be fused to the N-teiminus or 
C-terminus of the SECX and/or NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-SECX and/or NOVX fusion protein in 
5 which the SECX and/or NOVX sequences are fused to the C-terminus of the GST (glutathione 
S-transferase) sequences. Such fusion proteins can facilitate the purification of recombinant 
SECX and/or NOVX polypeptides. 

In another embodiment, the fusion protein is an SECX and/or NOVX protein 
containing a heterologous signal sequence at its N-terminus. In certain host cells (e.g., 

10 mammalian host cells), expression and/or secretion of SECX and/or NOVX can be increased 
through use of a heterologous signal sequence. 

In yet another embodiment, the fusion protein is an SECX and/or 
NOVX-immunoglobulin fusion protein in which the SECX and/or NOVX sequences are fused 
to sequences derived from a member of the immunoglobulin protein family. The SECX 

1 5 and/or NOVX-immunoglobulin fusion proteins of the invention can be incorporated into 

pharmaceutical compositions and administered to a subject to inhibit an interaction between an 
SECX and/or NOVX ligand and an SECX and/or NOVX protein on the surface of a cell, to 
thereby suppress SECX and/or NOVX-mediated signal transduction in vivo. The SECX 
and/or NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability of an 

20 SECX and/or NOVX cognate ligand. Inhibition of the SECX and/or NOVX ligand/SECX 

and/or NOVX interaction may be useful therapeutically for both the treatment of proliferative 
and differentiative disorders, as well as modulating (e.g. promoting or inhibiting) cell survival. 
Moreover, the SECX and/or NOVX-immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce anti-SECX and/or NOVX antibodies in a subject, to purify 

25 SECX and/or NOVX ligands, and in screening assays to identify molecules that inhibit the 
interaction of SECX and/or NOVX with an SECX and/or NOVX ligand. 

An SECX and/or NOVX chimeric or fusion protein of the invention can be produced 
by standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with conventional 

30 techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
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carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence {see, e.g., Ausubel, et al. (eds.) Current Protocols in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
5 available that already encode a fusion moiety (e.g, a GST polypeptide). An SECX and/or 
NOVX-encoding nucleic acid can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the SECX and/or NOVX protein. 

SECX and/or NOVX Agonists and Antagonists 

10 The invention also pertains to variants of the SECX and/or NOVX proteins that 

function as either SECX and/or NOVX agonists (i.e., mimetics) or as SECX and/or NOVX 
antagonists. Variants of the SECX and/or NOVX protein can be generated by mutagenesis 
(e.g., discrete point mutation or truncation of the SECX and/or NOVX protein). An agonist of 
the SECX and/or NOVX protein can retain substantially the same, or a subset of, the 

1 5 biological activities of the naturally occurring form of the SECX and/or NOVX protein. An 
antagonist of the SECX and/or NOVX protein can inhibit one or more of the activities of the 
naturally occurring form of the SECX and/or NOVX protein by, for example, competitively 
binding to a downstream or upstream member of a cellular signaling cascade which includes 
the SECX and/or NOVX protein. Thus, specific biological effects can be elicited by treatment 

20 with a variant of limited function. In one embodiment, treatment of a subject with a variant 
having a subset of the biological activities of the naturally occurring form of the protein has 
fewer side effects in a subject relative to treatment with the naturally occurring form of the 
SECX and/or NOVX proteins. 

Variants of the SECX and/or NOVX proteins that function as either SECX and/or 

25 NOVX agonists (i.e., mimetics) or as SECX and/or NOVX antagonists can be identified by 
screening combinatorial libraries of mutants (e.g., truncation mutants) of the SECX and/or 
NOVX proteins for SECX and/or NOVX protein agonist or antagonist activity. In one 
embodiment, a variegated library of SECX and/or NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 

30 library. A variegated library of SECX and/or NOVX variants can be produced by, for 

example, enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences 
such that a degenerate set of potential SECX and/or NOVX sequences is expressible as 
individual polypeptides, or alternatively, as a set of larger fusion proteins (e.g., for phage 
display) containing the set of SECX and/or NOVX sequences therein. There are a variety of 
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methods which can be used to produce libraries of potential SECX and/or NOVX variants 
from a degenerate oligonucleotide sequence. Chemical synthesis of a degenerate gene 
sequence can be performed in an automatic DNA synthesizer, and the synthetic gene then 
ligated into an appropriate expression vector. Use of a degenerate set of genes allows for the 
5 provision, in one mixture, of all of the sequences encoding the desired set of potential SECX 
and/or NOVX sequences. Methods for synthesizing degenerate oligonucleotides are well- 
known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; Itakura, et al y 1984. Annu. 
Rev. Biochem. 53: 323; Itakura, et al y 1984. Science 198: 1056; Dee, et aL, 1983. Nucl Acids 
Res. 11:477, 

10 

Polypeptide Libraries 

In addition, libraries of fragments of the SECX and/or NOVX protein coding 
sequences can be used to generate a variegated population of SECX and/or NOVX fragments 
for screening and subsequent selection of variants of an SECX and/or NOVX protein. In one 

1 5 embodiment, a library of coding sequence fragments can be generated by treating a double 
stranded PCR fragment of an SECX and/or NOVX coding sequence with a nuclease under 
conditions wherein nicking occurs only about once per molecule, denaturing the double 
stranded DNA, renaturing the DNA to form double-stranded DNA that can include 
sense/antisense pairs from different nicked products, removing single stranded portions from 

20 reformed duplexes by treatment with Si nuclease, and iigating the resulting fragment library 
into an expression vector. By this method, expression libraries can be derived which encodes 
N-terminal and internal fragments of various sizes of the SECX and/or NOVX proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

25 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of SECX and/or NOVX proteins. 
The most widely used techniques, which are amenable to high throughput analysis, for 
screening large gene libraries typically include cloning the gene library into replicable 
expression vectors, transforming appropriate cells with the resulting library of vectors, and 

30 expressing the combinatorial genes under conditions in which detection of a desired activity 
facilitates isolation of the vector encoding the gene whose product was detected. Recursive 
ensemble mutagenesis (REM), a new technique that enhances the frequency of functional 
mutants in the libraries, can be used in combination with the screening assays to identify 
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SECX and/or NOVX variants. See, e.g., Arkin and Yourvan, 1992. Proc. Natl. Acad. Sci. 
USA 89: 7811-7815; Delgrave, et al 7 1993. Protein Engineering 6:327-331. 

SECX and/or NOVX Antibodies 

The term "antibody" as used herein refers to immunoglobulin molecules and 
5 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 

contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b» 
Fab- and F( 3 b')2 fragments, and an F ab expression library. In general, antibody molecules 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
10 from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgG 2 , and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 

An isolated protein of the invention intended to serve as an antigen, or a portion or 
15 fragment thereof, can be used as an immunogen to generate antibodies that 

immunospecifically bind the antigen, using standard techniques for polyclonal and monoclonal 
antibody preparation. The full-length protein can be used or, alternatively, the invention 
provides antigenic peptide fragments of the antigen for use as immunogens. An antigenic 
peptide fragment comprises at least 6 amino acid residues of the amino acid sequence of the 
20 full length protein, such as an amino acid sequence shown in SEQ ID NOs: 2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38 and 40, and encompasses an epitope thereof 
such that an antibody raised against the peptide forms a specific immune complex with the full 
length protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
25 amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of SECX and/or NOVX that is located on the surface of the 
30 protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human SECX and/or 

NOVX protein sequence will indicate which regions of a SECX and/or NOVX polypeptide are 
particularly hydrophilic and, therefore, are likely to encode surface residues useful for 
targeting antibody production. As a means for targeting antibody production, hydropathy plots 
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showing regions of hydrophilicity and hydrophobicity may be generated by any method well 
known in the art, including, for example, the Kyte Doolittle or the Hopp Woods methods, 
either with or without Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. 
Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J. Mol. Biol. 157: 105-142, each 
5 incorporated herein by reference in their entirety. Antibodies that are specific for one or more 
domains within an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also 
provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
10 immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
15 Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 
Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 

20 immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 

25 albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 

include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund f s (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

30 Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
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techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
5 chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

10 The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 

used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 

1 5 contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 

20 elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 

25 mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
[Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 59- 
103]. Immortalized cell lines are usually transformed mammalian cells, particularly myeloma 
cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines are 

30 employed. The hybridoma cells can be cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
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typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
5 medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies [Kozbor, J. Immunol. 133:3001 (1984); Brodeur 

10 et al., Monoclonal Antibody Production Techniques and Applications . Marcel Dekker, Inc., 
New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

1 5 immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (1980). It is an 
objective, especially important in therapeutic applications of monoclonal antibodies, to 

20 identify antibodies having a high degree of specificity and a high binding affinity for the target 
antigen. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods (Goding,1986). Suitable culture 
media for this purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI- 
25 1640 medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a 
mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
30 electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
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heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
5 obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368. 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
10 polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 

domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

1 5 The antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab') 2 or other antigen- 

20 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et aL, 
Nature. 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et aL, 
Science. 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

25 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 

30 two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
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of a human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct. BioL 2:593-596 (1992)). 

Human Antibodies 

5 Fully human antibodies essentially relate to antibody molecules in which the entire 

sequence of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 

10 technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 

1 5 Monoclonal Antibodies and Cancer Therapy, Alan R, Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. . 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 

20 endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); 

25 Lonberg et al. (Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 

30 endogenous antibodies in response to challenge by an antigen. (See PCT publication 

WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
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DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
5 WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
1 0 variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 

1 5 No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 

20 germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 

25 another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 

30 publication WO 99/53049. 

F ab Fragments and Single Chain Antibodies 
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According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F a b expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
5 identification of monoclonal F a b fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen maybe produced by techniques known in the art including, but 
not limited to: (i) an F( a b«)2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab fragment generated by reducing the disulfide bridges of an F (a b')2 fragment; (iii) an Fab 
10 fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 

15 have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 

20 immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 

25 affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al., EMBO J. , 10:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 

30 of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 

region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
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transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzvmology, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
5 are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
1 0 large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 

mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from 

1 5 antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. 
These fragments are reduced in the presence of the di thiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 

20 fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

25 Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

coupled to form bispecific antibodies. Shalaby et al, J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 

30 cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-1 553 
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(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
5 technology described by Hollinger et al., Proc. Natl Acad. Sci. USA 90:6444-6448 (1 993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vh and V L domains of one fragment are forced to pair with the 

10 complementary V L and V H domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al, J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al, J. Immunol. 147:60 (1991). 

15 Exemplary bispecific antibodies can bind to two different epitopes, at least one of 

which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD 16) so as 

20 to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 

25 tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
30 antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
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forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 

5 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 

10 improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med ., 176 : 1 191- 
1 195 (1992) and Shopes, J. Immunol .. 148 : 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifiznctional cross-linkers as 
described in Wolff et al Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 

15 can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
20 to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
25 include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
30 radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2,2 Bi, 13, I, ,3, In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl 
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adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
5 2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al, Science . 238: 1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
10 streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

1 5 Immu noliposom es 

The antibodies disclosed herein can also be formulated as immunoliposomes. 
Liposomes containing the antibody are prepared by methods known in the art, such as 
described in Epstein et al., Proc. Natl. Acad. Sci. USA. 82: 3688 (1985); Hwang et al., Proc. 
Natl Acad. Sci. USA. 77: 4030 (1980); and U.S. Pat Nos. 4,485,045 and 4,544,545. 

20 Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation 
method with a lipid composition comprising phosphatidylcholine, cholesterol, and PEG- 
derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of 
defined pore size to yield liposomes with the desired diameter. Fab* fragments of the antibody 

25 of the present invention can be conjugated to the liposomes as described in Martin et al 

Biol. Chem,. 257 : 286-288 (1982) via a disulfide-interchange reaction. A chemo therapeutic 
agent (such as Doxorubicin) is optionally contained within the liposome. See Gabizon et al., J. 
National Cancer Inst.. 8K19V 1484(1989). 

30 Diagnostic Applications of Antibodies Directed Against the Proteins of the Invention 

Antibodies directed against a protein of the invention may be used in methods known 
within the art relating to the localization and/or quantitation of the protein (e.g., for use in 
measuring levels of the protein within appropriate physiological samples, for use in diagnostic 
methods, for use in imaging the protein, and the like), in a given embodiment, antibodies 
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against the proteins, or derivatives, fragments, analogs or homologs thereof, that contain the 
antigen binding domain, are utilized as pharmacologically-active compounds (see below). 

An antibody specific for a protein of the invention can be used to isolate the protein by 
standard techniques, such as immunoaffinity chromatography or immunoprecipitation. Such 
5 an antibody can facilitate the purification of the natural protein antigen from cells and of 
recombinantly produced antigen expressed in host cells. Moreover, such an antibody can be 
used to detect the antigenic protein (e.g., in a cellular lysate or cell supernatant) in order to 
evaluate the abundance and pattern of expression of the antigenic protein. Antibodies directed 
against the protein can be used diagnostically to monitor protein levels in tissue as part of a 

10 clinical testing procedure, e.g., to, for example, determine the efficacy of a given treatment 
regimen. Detection can be facilitated by coupling (i.e., physically linking) the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bioluminescent materials, and radioactive 
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 

15 phosphatase, |3-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 

20 luciferase, luciferin, and aequorin, and examples of suitable radioactive material include ,25 I, 
,3 V 5 Sor 3 H. 

Antibody Therapeutics 

25 Antibodies of the invention, including polyclonal, monoclonal, humanized and fully 

human antibodies, may used as therapeutic agents. Such agents will generally be employed to 
treat or prevent a disease or pathology in a subject. An antibody preparation, preferably one 
having high specificity and high affinity for its target antigen, is administered to the subject 
and will generally have an effect due to its binding with the target. Such an effect may be one 

30 of two kinds, depending on the specific nature of the interaction between the given antibody 
molecule and the target antigen in question. In the first instance, administration of the 
antibody may abrogate or inhibit the binding of the target with an endogenous ligand to which 
it naturally binds. In this case, the antibody binds to the target and masks a binding site of the 
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naturally occurring ligand, wherein the ligand serves as an effector molecule. Thus the 
receptor mediates a signal transduction pathway for which ligand is responsible. 

Alternatively, the effect may be one in which the antibody elicits a physiological result 
by virtue of binding to an effector binding site on the target molecule. In this case the target, a 
5 receptor having an endogenous ligand which may be absent or defective in the disease or 
pathology, binds the antibody as a surrogate effector ligand, initiating a receptor-based signal 
transduction event by the receptor. 

A therapeutically effective amount of an antibody of the invention relates generally to 
the amount needed to achieve a therapeutic objective. As noted above, this may be a binding 

10 interaction between the antibody and its target antigen that, in certain cases, interferes with the 
functioning of the target, and in other cases, promotes a physiological response. The amount 
required to be administered will furthermore depend on the binding affinity of the antibody for 
its specific antigen, and will also depend on the rate at which an administered antibody is 
depleted from the free volume other subject to which it is administered. Common ranges for 

15 therapeutically effective dosing of an antibody or antibody fragment of the invention may be, 
by way of nonlimiting example, from about 0.1 mg/kg body weight to about 50 mg/kg body 
weight. Common dosing frequencies may range, for example, from twice daily to once a 
week. 

20 Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a protein of the invention, as well as other molecules 
identified by the screening assays disclosed herein, can be administered for the treatment of 
various disorders in the form of pharmaceutical compositions. Principles and considerations 
involved in preparing such compositions, as well as guidance in the choice of components are 

25 provided, for example, in Remington : The Science And Practice Of Pharmacy 19th ed. 
(Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton, Pa. : 1995; Drug Absorption 
Enhancement : Concepts, Possibilities, Limitations, And Trends, Harwood Academic 
Publishers, Langhome, Pa., 1994; and Peptide And Protein Drug Delivery (Advances In 
Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. 

30 If the antigenic protein is intracellular and whole antibodies are used as inhibitors, 

internalizing antibodies are preferred. However, liposomes can also be used to deliver the 
antibody, or an antibody fragment, into cells. Where antibody fragments are used, the smallest 
inhibitory fragment that specifically binds to the binding domain of the target protein is 
preferred. For example, based upon the variable-region sequences of an antibody, peptide 
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molecules can be designed that retain the ability to bind the target protein sequence. Such 
peptides can be synthesized chemically and/or produced by recombinant DNA technology. 
See, e.g., Marasco et al, Proc. Natl. Acad. Sci. USA, 90: 7889-7893 (1993). The formulation 
herein can also contain more than one active compound as necessary for the particular 
5 indication being treated, preferably those with complementary activities that do not adversely 
affect each other. Alternatively, or in addition, the composition can comprise an agent that 
enhances its function, such as, for example, a cytotoxic agent, cytokine, chemotherapeutic 
agent, or growth-inhibitory agent. Such molecules are suitably present in combination in 
amounts that are effective for the purpose intended. 

10 The active ingredients can also be entrapped in microcapsules prepared, for example, 

by coacervation techniques or by interfacial polymerization, for example, 
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) 
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 

15 macroemulsions. 

The formulations to be used for in vivo administration must be sterile. This is readily 
accomplished by filtration through sterile filtration membranes. 

Sustained-release preparations can be prepared. Suitable examples of sustained- 
release preparations include semipermeable matrices of solid hydrophobic polymers 

20 containing the antibody, which matrices are in the form of shaped articles, e.g., films, or 
microcapsules. Examples of sustained-release matrices include polyesters, hydrogels (for 
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. 
No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable 
ethylene- vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON 

25 DEPOT ™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and 
leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene- 
vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 100 days, 
certain hydrogels release proteins for shorter time periods. 

30 ELISA Assay 

An agent for detecting an analyte protein is an antibody capable of binding to an 
analyte protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, 
or more preferably, monoclonal. An intact antibody, or a fragment thereof {e.g., F a b or F( a b)2) 
can be used. The term "labeled", with regard to the probe or antibody, is intended to 

163 



WO 02/055705 



PC17US02/00609 



encompass direct labeling of the probe or antibody by coupling (i.e. 9 physically linking) a 
detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescently-labeled secondary 
5 antibody and end-labeling of a DNA probe with biotin such that it can be detected with 

fluorescently-labeled streptavidin. The term "biological sample" is intended to include tissues, 
cells and biological fluids isolated from a subject, as well as tissues, cells and fluids present 
within a subject. Included within the usage of the term "biological sample", therefore, is 
blood and a fraction or component of blood including blood serum, blood plasma, or lymph. 

10 That is, the detection method of the invention can be used to detect an analyte mRNA, protein, 
or genomic DNA in a biological sample in vitro as well as in vivo. For example, in vitro 
techniques for detection of an analyte mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of an analyte protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 

15 immunofluorescence. In vitro techniques for detection of an analyte genomic DNA include 
Southern hybridizations. Procedures for conducting immunoassays are described, for example 
in "ELISA: Theory and Practice: Methods in Molecular Biology", Vol. 42, J. R. Crowther 
(Ed.) Human Press, Totowa, NJ, 1995; "Immunoassay", E. Diamandis and T. Christopoulus, 
Academic Press, Inc., San Diego, CA, 1996; and "Practice and Thory of Enzyme 

20 Immunoassays", P. Tijssen, Elsevier Science Publishers, Amsterdam, 1985. Furthermore, in 
vivo techniques for detection of an analyte protein include introducing into a subject a labeled 
anti-an analyte protein antibody. For example, the antibody can be labeled with a radioactive 
marker whose presence and location in a subject can be detected by standard imaging 
techniques. 

25 

SECX and/or NOVX Recombinant Expression Vectors and Host Ceils 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an SECX and/or NOVX protein, or derivatives, fragments, 
analogs or homologs thereof. As used herein, the term "vector" refers to a nucleic acid 
30 molecule capable of transporting another nucleic acid to which it has been linked. One type of 
vector is a "plasmid", which refers to a circular double stranded DNA loop into which 
additional DNA segments can be ligated. Another type of vector is a viral vector, wherein 
additional DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced {e.g., bacterial vectors 
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having a bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
5 operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 

10 retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 

15 sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

20 The term "regulatory sequence" is intended to includes promoters, enhancers and other 

expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 

25 and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 

tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 

30 fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., SECX and/or 
NOVX proteins, mutant forms of SECX and/or NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
SECX and/or NOVX proteins in prokaryotic or eukaryotic cells. For example, SECX and/or 
NOVX proteins can be expressed in bacterial cells such as Escherichia coli, insect cells (using 
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baculovirus expression vectors) yeast cells or mammalian cells. Suitable host cells are 
discussed further in Goeddel, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990). Alternatively, the recombinant expression 
vector can be transcribed and translated in vitro, for example using T7 promoter regulatory 
5 sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 

10 typically serve three purposes: (0 to increase expression of recombinant protein; (it) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 

1 5 subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 

20 target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et aL, (1988) Gene 69:301-315) and pET lid (Studier et al., Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

25 One strategy to maximize recombinant protein expression in E. coli is to express the 

protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 

30 individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et a/., 1992. Nucl Acids Res. 20: 21 11-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the SECX and/or NOVX expression vector is a yeast 
expression vector. Examples of vectors for expression in yeast Saccharomyces cerivisae 
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include pYepSeci (Baldari, et al, \m.EMBOJ. 6: 229-234), pMFa (Kurjan and 
Herskowitz, 1982. G>//30: 933-943), pJRY88(Schultze/ al., 1987. Gene 54: 113-123), 
pYES2 (Invitrogen Corporation, San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, 
Calif.). 

5 Alternatively, SECX and/or NOVX can be expressed in insect cells using baculovirus 

expression vectors. Baculovirus vectors available for expression of proteins in cultured insect 
cells (e.g., SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell Biol. 3: 
2156-2165) and the pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 

10 cells using a mammalian expression vector. Examples of mammalian expression vectors 

include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al y mi. EMBO 
J. 6: 1 87-195). When used in mammalian cells, the expression vectors control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 

15 expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 
Sambrook, et al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

20 tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 

25 8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 

30 Application Publication No, 264,166). Developmentally-regulated promoters are also 

encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
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is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
SECX and/or NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid 
cloned in the antisense orientation can be chosen that direct the continuous expression of the 
antisense RNA molecule in a variety of cell types, for instance viral promoters and/or 
enhancers, or regulatory sequences can be chosen that direct constitutive, tissue specific or cell 
type specific expression of antisense RNA. The antisense expression vector can be in the form 
of a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic acids are 
produced under the control of a high efficiency regulatory region, the activity of which can be 
determined by the cell type into which the vector is introduced. For a discussion of the 
regulation of gene expression using antisense genes see, e.g., Weintraub, et al> "Antisense 
RNA as a molecular tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, SECX and/or 
NOVX protein can be expressed in bacterial cells such as E. coli y insect cells, yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable 
host cells are known to those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g. y DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et ai (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
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the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
5 selectable marker can be introduced into a host cell on the same vector as that encoding SECX 
and/or NOVX or can be introduced on a separate vector. Cells stably transfected with the 
introduced nucleic acid can be identified by drug selection (e.g., cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 

1 0 be used to produce (Le. , express) SECX and/or NOVX protein. Accordingly, the invention 
further provides methods for producing SECX and/or NOVX protein using the host cells of 
the invention. In one embodiment, the method comprises culturing the host cell of invention 
(into which a recombinant expression vector encoding SECX and/or NOVX protein has been 
introduced) in a suitable medium such that SECX and/or NOVX protein is produced. In 

1 5 another embodiment, the method further comprises isolating SECX and/or NOVX protein 
from the medium or the host cell. 

Transgenic SECX and/or NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 

20 an embryonic stem cell into which SECX and/or NOVX protein-coding sequences have been 
introduced. Such host cells can then be used to create non-human transgenic animals in which 
exogenous SECX and/or NOVX sequences have been introduced into their genome or 
homologous recombinant animals in which endogenous SECX and/or NOVX sequences have 
been altered. Such animals are useful for studying the function and/or activity of SECX 

25 and/or NOVX protein and for identifying and/or evaluating modulators of SECX and/or 
NOVX protein activity. As used herein, a "transgenic animal" is a non-human animal, 
preferably a mammal, more preferably a rodent such as a rat or mouse, in which one or more 
of the cells of the animal includes a transgene. Other examples of transgenic animals include 
non-human primates, sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is 

30 exogenous DNA that is integrated into the genome of a cell from which a transgenic animal 
develops and that remains in the genome of the mature animal, thereby directing the 
expression of an encoded gene product in one or more cell types or tissues of the transgenic 
animal. As used herein, a "homologous recombinant animal" is a non-human animal, 



169 



WO 02/055705 



PCT/US02/00609 



preferably a mammal, more preferably a mouse, in which an endogenous SECX and/or NOVX 
gene has been altered by homologous recombination between the endogenous gene and an 
exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell of the 
animal, prior to development of the animal. 
5 A transgenic animal of the invention can be created by introducing SECX and/or 

NOVX-encoding nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by 
microinjection, retroviral infection) and allowing the oocyte to develop in a pseudopregnant 
female foster animal. The human SECX and/or NOVX cDNA sequences SEQ ID NOS:l, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39 can be introduced as a 

10 transgene into the genome of a non-human animal. Alternatively, a non-human homologue of 
the human SECX and/or NOVX gene, such as a mouse SECX and/or NOVX gene, can be 
isolated based on hybridization to the human SECX and/or NOVX cDNA (described further 
supra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 
included in the transgene to increase the efficiency of expression of the transgene. A 

15 tissue-specific regulatory sequence(s) can be operably-Iinked to the SECX and/or NOVX 

transgene to direct expression of SECX and/or NOVX protein to particular cells. Methods for 
generating transgenic animals via embryo manipulation and microinjection, particularly 
animals such as mice, have become conventional in the art and are described, for example, in 
U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and Hogan, 1986. In: Manipulating 

20 the MOUSE Embryo, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y. 

Similar methods are used for production of other transgenic animals. A transgenic founder 
animal can be identified based upon the presence of the SECX and/or NOVX transgene in its 
genome and/or expression of SECX and/or NOVX mRNA in tissues or cells of the animals. A 
transgenic founder animal can then be used to breed additional animals carrying the transgene. 

25 Moreover, transgenic animals carrying a transgene-encoding SECX and/or NOVX protein can 
further be bred to other transgenic animals carrying other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an SECX and/or NOVX gene into which a deletion, addition or substitution 
has been introduced to thereby alter, e.g., functionally disrupt, the SECX and/or NOVX gene. 

30 The SECX and/or NOVX gene can be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39), but more preferably, is a 
non-human homologue of a human SECX and/or NOVX gene. For example, a mouse 
homologue of human SECX and/or NOVX gene of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39 can be used to construct a homologous 
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recombination vector suitable for altering an endogenous SECX and/or NOVX gene in the 
mouse genome. In one embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous SECX and/or NOVX gene is functionally disrupted (i.e., no 
longer encodes a functional protein; also referred to as a "knock out" vector). 
5 Alternatively, the vector can be designed such that, upon homologous recombination, 

the endogenous SECX and/or NOVX gene is mutated or otherwise altered but still encodes 
functional protein (e.g., the upstream regulatory region can be altered to thereby alter the 
expression of the endogenous SECX and/or NOVX protein). In the homologous 
recombination vector, the altered portion of the SECX and/or NOVX gene is flanked at its 5% 

10 and 3 '-termini by additional nucleic acid of the SECX and/or NOVX gene to allow for 

homologous recombination to occur between the exogenous SECX and/or NOVX gene carried 
by the vector and an endogenous SECX and/or NOVX gene in an embryonic stem cell. The 
additional flanking SECX and/or NOVX nucleic acid is of sufficient length for successful 
homologous recombination with the endogenous gene. Typically, several kilobases of 

15 flanking DNA (both at the 5 f - and 3 , -termini) are included in the vector. See, e.g., Thomas, et 
al. y 1987. Cell 51: 503 for a description of homologous recombination vectors. The vector is 
ten introduced into an embryonic stem cell line (e.g., by electroporation) and cells in which the 
introduced SECX and/or NOVX gene has homologously-recombined with the endogenous 
SECX and/or NOVX gene are selected. See, e.g. , Li, et aU 1 992. Cell 69: 91 5. 

20 The selected cells are then injected into a blastocyst of an animal (e.g, a mouse) to 

form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcdmomas and 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. BRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 

25 their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol 2: 823-829; PCT International 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

30 In another embodiment, transgenic non-humans animals can be produced that contain 

selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et ai, 1992. Proc. Natl. Acad. Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
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Saccharomyces cerevisiae. See, O'Gorman, et al., 1991. Science 251:1351-1355. Ifacre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
5 mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al., 1997. Nature 385: 810-813. In brief, a 
cell (eg., a somatic cell) from the transgenic animal can be isolated and induced to exit the 

1 0 growth cycle and enter Go phase. The quiescent cell can then be fused, e.g. , through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring bome of this female foster animal will be a clone of the animal from which the cell 

1 5 (e.g. , the somatic cell) is isolated. 

Pharmaceutical Compositions 

The SECX and/or NOVX nucleic acid molecules, SECX and/or NOVX proteins, and 
anti-SECX and/or NOVX antibodies (also referred to herein as "active compounds") of the 
invention, and derivatives, fragments, analogs and homologs thereof, can be incorporated into 

20 pharmaceutical compositions suitable for administration. Such compositions typically 

comprise the nucleic acid molecule, protein, or antibody and a pharmaceutically acceptable 
carrier. As used herein, "pharmaceutically acceptable carrier" is intended to include any and 
all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and 
absorption delaying agents, and the like, compatible with pharmaceutical administration. 

25 Suitable carriers are described in the most recent edition of Remington's Pharmaceutical 
Sciences, a standard reference text in the field, which is incorporated herein by reference. 
Preferred examples of such carriers or diluents include, but are not limited to, water, saline, 
finger's solutions, dextrose solution, and 5% human serum albumin. Liposomes and non- 
aqueous vehicles such as fixed oils may also be used. The use of such media and agents for 

30 phaimaceutically active substances is well known in the art. Except insofar as any 

conventional media or agent is incompatible with the active compound, use thereof in the 
compositions is contemplated. Supplementary active compounds can also be incorporated into 
the compositions. 
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A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (/.«., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
5 intradermal, or subcutaneous application can include the following components: a sterile 

diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
10 and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 

1 5 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 

20 the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

25 the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

30 composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an SECX and/or NOVX protein or anti-SECX and/or NOVX antibody) in the required amount 
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in an appropriate solvent with one or a combination of ingredients enumerated above, as 
required, followed by filtered sterilization. Generally, dispersions are prepared by 
incorporating the active compound into a sterile vehicle that contains a basic dispersion 
medium and the required other ingredients from those enumerated above. In the case of sterile 
5 powders for the preparation of sterile injectable solutions, methods of preparation are vacuum 
drying and freeze-drying that yields a powder of the active ingredient plus any additional 
desired ingredient from a previously sterile-filtered solution thereof 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 

10 administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 

15 troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 

20 methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 

25 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 

30 ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 
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In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
5 polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Coiporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutical^ acceptable carriers. These can be prepared 

10 according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 

15 each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 

20 the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et a/., 1994. Proc. Natl Acad. Sci. USA 91: 3054-3057). 

25 The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

30 The pharmaceutical compositions can be included in a container, pack, or dispenser 

together with instructions for administration. 
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Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express SECX 
and/or NOVX protein (e.g., via a recombinant expression vector in a host cell in gene therapy 
applications), to detect SECX and/or NOVX mRNA {e.g., in a biological sample) or a genetic 
lesion in an SECX and/or NOVX gene, and to modulate SECX and/or NOVX activity, as 
described further, below. In addition, the SECX and/or NOVX proteins can be used to screen 
drugs or compounds that modulate the SECX and/or NOVX protein activity or expression as 
well as to treat disorders characterized by insufficient or excessive production of SECX and/or 
NOVX protein or production of SECX and/or NOVX protein forms that have decreased or 
aberrant activity compared to SECX and/or NOVX wild-type protein (e.g.; diabetes (regulates 
insulin release); obesity (binds and transport lipids); metabolic disturbances associated with 
obesity, the metabolic syndrome X as well as anorexia and wasting disorders associated with 
chronic diseases and various cancers, and infectious disease(possesses anti-microbial activity) 
and the various dyslipidemias. In addition, the anti-SECX and/or NOVX antibodies of the 
invention can be used to detect and isolate SECX and/or NOVX proteins and modulate SECX 
and/or NOVX activity. In yet a further aspect, the invention can be used in methods to 
influence appetite, absorption of nutrients and the disposition of metabolic substrates in both a 
positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to SECX and/or NOVX proteins or 
have a stimulatory or inhibitory effect on, e.g., SECX and/or NOVX protein expression or 
SECX and/or NOVX protein activity. The invention also includes compounds identified in 
the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an SECX 
and/or NOVX protein or polypeptide or biologically-active portion thereof. The test 
compounds of the invention can be obtained using any of the numerous approaches in 
combinatorial library methods known in the art, including: biological libraries; spatially 
addressable parallel solid phase or solution phase libraries; synthetic library methods requiring 
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deconvolution; the "one-bead one-compound" library method; and synthetic library methods 
using affinity chromatography selection. The biological library approach is limited to peptide 
libraries, while the other four approaches are applicable to peptide, non-peptide oligomer or 
small molecule libraries of compounds. See, e.g., Lam, 1997 . Anticancer Drug Design 12: 
5 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 

1 0 mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et ai f 1993. Proc. Natl Acad. Sci. U.S.A. 90: 6909; Erb, et al. 9 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422;Zuckermann,efa/., 1994../ Med. Chem. 37: 2678; 

15 Cho, et al 9 1993. Science 261: 1303; Carrell, et al, 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, etaU 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al. 9 1994. /. 
Med. Chem. 37: 1233. 

Libraries of compounds maybe presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 

20 1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et ah, 1992. Proc. Natl Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al. y 1990. Proc. Natl Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

25 In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

membrane-bound form of SECX and/or NOVX protein, or a biologically-active portion 
thereof, on the cell surface is contacted with a test compound and the ability of the test 
compound to bind to an SECX and/or NOVX protein determined. The cell, for example, can 
of mammalian origin or a yeast cell. Determining the ability of the test compound to bind to 

30 the SECX and/or NOVX protein can be accomplished, for example, by coupling the test 

compound with a radioisotope or enzymatic label such that binding of the test compound to 
the SECX and/or NOVX protein or biologically-active portion thereof can be determined by 
detecting the labeled compound in a complex. For example, test compounds can be labeled 
with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, and the radioisotope detected by direct 
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counting of radioemission or by scintillation counting. Alternatively, test compounds can be 
enzymatically-labeled with, for example, horseradish peroxidase, alkaline phosphatase, or 
luciferase, and the enzymatic label detected by determination of conversion of an appropriate 
substrate to product. In one embodiment, the assay comprises contacting a cell which 
5 expresses a membrane-bound form of SECX and/or NOVX protein, or a biologically-active 
portion thereof, on the cell surface with a known compound which binds SECX and/or NOVX 
to form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with an SECX and/or NOVX protein, wherein 
determining the ability of the test compound to interact with an SECX and/or NOVX protein 

1 0 comprises determining the ability of the test compound to preferentially bind to SECX and/or 
NOVX protein or a biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of SECX and/or NOVX protein, or a biologically-active 
portion thereof, on the cell surface with a test compound and determining the ability of the test 

1 5 compound to modulate (e.g. , stimulate or inhibit) the activity of the SECX and/or NOVX 

protein or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of SECX and/or NOVX or a biologically-active portion thereof can be 
accomplished, for example, by determining the ability of the SECX and/or NOVX protein to 
bind to or interact with an SECX and/or NOVX target molecule. As used herein, a "target 

20 molecule" is a molecule with which an SECX and/or NOVX protein binds or interacts in 
nature, for example, a molecule on the surface of a cell which expresses an SECX and/or 
NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An SECX and/or NOVX target molecule can be a non-SECX and/or 

25 NOVX molecule or an SECX and/or NOVX protein or polypeptide of the invention. In one 
embodiment, an SECX and/or NOVX target molecule is a component of a signal transduction 
pathway that facilitates transduction of an extracellular signal (e.g. a signal generated by 
binding of a compound to a membrane-bound SECX and/or NOVX molecule) through the cell 
membrane and into the cell. The target, for example, can be a second intercellular protein that 

30 has catalytic activity or a protein that facilitates the association of downstream signaling 
molecules with SECX and/or NOVX. 

Determining the ability of the SECX and/or NOVX protein to bind to or interact with 
an SECX and/or NOVX target molecule can be accomplished by one of the methods described 
above for determining direct binding. In one embodiment, determining the ability of the SECX 
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and/or NOVX protein to bind to or interact with an SECX and/or NOVX target molecule can 
be accomplished by determining the activity of the target molecule. For example, the activity 
of the target molecule can be determined by detecting induction of a cellular second 
messenger of the target (i.e. intracellular Ca 2+ , diacylglycerol, EP 3) etc.), detecting 
5 catalytic/enzymatic activity of the target an appropriate substrate, detecting the induction of a 
reporter gene (comprising an SECX and/or NOVX-responsive regulatory element operatively 
linked to a nucleic acid encoding a detectable marker, e.g., luciferase), or detecting a cellular 
response, for example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 

1 0 contacting an SECX and/or NOVX protein or biologically-active portion thereof with a test 
compound and determining the ability of the test compound to bind to the SECX and/or 
NOVX protein or biologically-active portion thereof. Binding of the test compound to the 
SECX and/or NOVX protein can be determined either directly or indirectly as described 
above. In one such embodiment, the assay comprises contacting the SECX and/or NOVX 

15 protein or biologically-active portion thereof with a known compound which binds SECX 
and/or NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an SECX and/or NOVX 
protein, wherein determining the ability of the test compound to interact with an SECX and/or 
NOVX protein comprises determining the ability of the test compound to preferentially bind to 

20 SECX and/or NOVX or biologically-active portion thereof as compared to the known 
compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting SECX 
and/or NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to modulate (e.g. stimulate or inhibit) the activity 

25 of the SECX and/or NOVX protein or biologically-active portion thereof. Determining the 
ability of the test compound to modulate the activity of SECX and/or NOVX can be 
accomplished, for example, by determining the ability of the SECX and/or NOVX protein to 
bind to an SECX and/or NOVX target molecule by one of the methods described above for 
determining direct binding. In an alternative embodiment, determining the ability of the test 

30 compound to modulate the activity of SECX and/or NOVX protein can be accomplished by 
determining the ability of the SECX and/or NOVX protein further modulate an SECX and/or 
NOVX target molecule. For example, the catalytic/enzymatic activity of the target molecule 
on an appropriate substrate can be determined as described, supra. 
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In yet another embodiment, the cell-free assay comprises contacting the SECX and/or 
NOVX protein or biologically-active portion thereof with a known compound which binds 
SECX and/or NOVX protein to form an assay mixture, contacting the assay mixture with a 
test compound, and determining the ability of the test compound to interact with an SECX 
5 and/or NOVX protein, wherein determining the ability of the test compound to interact with an 
SECX and/or NOVX protein comprises determining the ability of the SECX and/or NOVX 
protein to preferentially bind to or modulate the activity of an SECX and/or NOVX target 
molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
10 the membrane-bound form of SECX and/or NOVX protein. In the case of cell-free assays 

comprising the membrane-bound form of SECX and/or NOVX protein, it may be desirable to 
utilize a solubilizing agent such that the membrane-bound form of SECX and/or NOVX 
protein is maintained in solution. Examples of such solubilizing agents include non-ionic 
detergents such as n-octylglucoside, n-dodecylglucoside, n-dodecylmaltoside, 
15 octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, 
Thesit®, Isotridecypoly(ethylene glycol ether)n, N-dodecyl- 

N,N-dimethyl-3-ammonio-l -propane sulfonate, 3-(3-cholamidopropyl) dimethylamminiol- 
1-propane sulfonate (CHAPS), or 3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy- 
1-propane sulfonate (CHAPSO). 

20 In more than one embodiment of the above assay methods of the invention, it may be 

desirable to immobilize either SECX and/or NOVX protein or its target molecule to facilitate 
separation of complexed from uncomplexed forms of one or both of the proteins, as well as to 
accommodate automation of the assay. Binding of a test compound to SECX and/or NOVX 
protein, or interaction of SECX and/or NOVX protein with a target molecule in the presence 

25 and absence of a candidate compound, can be accomplished in any vessel suitable for 

containing the reactants. Examples of such vessels include microtiter plates, test tubes, and 
micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that adds a 
domain that allows one or both of the proteins to be bound to a matrix. For example, GST- 
SECX and/or NOVX fusion proteins or GST-target fusion proteins can be adsorbed onto 

30 glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized 
microtiter plates, that are then combined with the test compound or the test compound and 
either the non-adsorbed target protein or SECX and/or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation {e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
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remove any unbound components, the matrix immobilized in the case of beads, complex 
determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of SECX and/or NOVX protein 
binding or activity determined using standard techniques. 
5 Other techniques for immobilizing proteins on matrices can also be used in the 

screening assays of the invention. For example, either the SECX and/br NOVX protein or its 
target molecule can be immobilized utilizing conjugation of biotin and streptavidin. 
Biotinylated SECX and/or NOVX protein or target molecules can be prepared from 
biotin-NHS (N-hydroxy-succinimide) using techniques well-known within the art (e.g., 

10 biotinylation kit, Pierce Chemicals, Rockford, III), and immobilized in the wells of 

streptavidin-coated 96 well plates (Pierce Chemical). Alternatively, antibodies reactive with 
SECX and/or NOVX protein or target molecules, but which do not interfere with binding of 
the SECX anchor NOVX protein to its target molecule, can be derivatized to the wells of the 
plate, and unbound target or SECX and/or NOVX protein trapped in the wells by antibody 

15 conjugation. Methods for detecting such complexes, in addition to those described above for 
the GST-immobilized complexes, include immunodetection of complexes using antibodies 
reactive with the SECX and/or NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the SECX and/or NOVX 
protein or target molecule. 

20 In another embodiment, modulators of SECX and/or NOVX protein expression are 

identified in a method wherein a cell is contacted with a candidate compound and the 
expression of SECX and/or NOVX mRNA or protein in the cell is determined. The level of 
expression of SECX and/or NOVX mRNA or protein in the presence of the candidate 
compound is compared to the level of expression of SECX and/or NOVX mRNA or protein in 

25 the absence of the candidate compound. The candidate compound can then be identified as a 
modulator of SECX and/or NOVX mRNA or protein expression based upon this comparison. 
For example, when expression of SECX and/or NOVX mRNA or protein is greater (i.e., 
statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of SECX and/or NOVX mRNA 

30 or protein expression. Alternatively, when expression of SECX and/or NOVX mRNA or 

protein is less (statistically significantly less) in the presence of the candidate compound than 
in its absence, the candidate compound is identified as an inhibitor of SECX and/or NOVX 
mRNA or protein expression. The level of SECX and/or NOVX mRNA or protein expression 
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in the cells can be determined by methods described herein for detecting SECX and/or NOVX 
mRNA or protein. 

In yet another aspect of the invention, the SECX and/or NOVX proteins can be used as 
"bait proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 
5 5,283,3 17; Zervos, et al y 1993. Cell 72: 223-232; Madura, et aL, 1993. J. Biol. Chem. 268: 
12046-12054; Bartel, et al. y 1993. Biotechniques 14: 920-924; Iwabuchi, etal., 1993. 
Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or 
interact with SECX and/or NOVX ("SECX and/or NOVX-binding proteins" or "SECX and/or 
NOVX-bp") and modulate SECX and/or NOVX activity. Such SECX and/or NOVX-binding 
10 proteins are also likely to be involved in the propagation of signals by the SECX and/or 
NOVX proteins as, for example, upstream or downstream elements of the SECX and/or 
NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 

15 two different DNA constructs. In one construct, the gene that codes for SECX and/or NOVX 
is fused to a gene encoding the DNA binding domain of a known transcription factor (e.g., 
GAL-4). In the other construct, a DNA sequence, from a library of DNA sequences, that 
encodes an unidentified protein ("prey" or "sample") is fused to a gene that codes for the 
activation domain of the known transcription factor. If the "bait" and the "prey" proteins are 

20 able to interact, in vivo t forming an SECX and/or NOVX-dependent complex, the 

DNA-binding and activation domains of the transcription factor are brought into close 
proximity. This proximity allows transcription of a reporter gene (e.g., LacZ) that is operably 
linked to a transcriptional regulatory site responsive to the transcription factor. Expression of 
the reporter gene can be detected and cell colonies containing the functional transcription 

25 factor can be isolated and used to obtain the cloned gene that encodes the protein which 
interacts with SECX and/or NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

30 Portions or fragments of the cDNA sequences identified herein (and the corresponding 

complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
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identify an individual from a minute biological sample (tissue typing); and (Hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

5 Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the SECX and/or NO VX 
sequences, SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 

10 39, or fragments or derivatives thereof, can be used to map the location of the SECX and/or 
NOVX genes, respectively, on a chromosome. The mapping of the SECX and/or NOVX 
sequences to chromosomes is an important first step in correlating these sequences with genes 
associated with disease. 

Briefly, SECX and/or NOVX genes can be mapped to chromosomes by preparing PCR 

15 primers (preferably 15-25 bp in length) from the SECX and/or NOVX sequences. Computer 
analysis of the SECX and/or NOVX, sequences can be used to rapidly select primers that do 
not span more than one exon in the genomic DNA, thus complicating the amplification 
process. These primers can then be used for PCR screening of somatic cell hybrids containing 
individual human chromosomes. Only those hybrids containing the human gene 

20 corresponding to the SECX and/or NOVX sequences will yield an amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 

25 which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al, 

30 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
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a single thermal cycler. Using the SECX and/or NOVX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
5 chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 

10 The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 

However, clones larger than 1 ,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et aL, Human Chromosomes: A 

1 5 Manual of Basic Techniques (Pergamon Press, New York 1 988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 

20 likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g.. in McKusick, Mendelian Inheritance in Man, available on-line 

25 through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al> 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 

30 unaffected with a disease associated with the SECX and/or NOVX gene, can be determined. 
If a mutation is observed in some or all of the affected individuals but not in any unaffected 
individuals, then the mutation is likely to be the causative agent of the particular disease. 
Comparison of affected and unaffected individuals generally involves first looking for 
structural alterations in the chromosomes, such as deletions or translocations that are visible 
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from chromosome spreads or detectable using PCR based on that DNA sequence. Ultimately, 
complete sequencing of genes from several individuals can be performed to confirm the 
presence of a mutation and to distinguish mutations from polymorphisms. 

5 Tissue Typing 

The SECX and/or NOVX sequences of the invention can also be used to identify 
individuals from minute biological samples. In this technique, an individual's genomic DNA 
is digested with one or more restriction enzymes, and probed on a Southern blot to yield 
unique bands for identification. The sequences of the invention are useful as additional DNA 
10 markers for RFLP ("restriction fragment length polymorphisms," described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the SECX and/or NOVX sequences described herein can be used 

15 to prepare two PCR primers from the 5'- and 3 -termini of the sequences. These primers can 
then be used to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 

20 obtain such identification sequences from individuals and from tissue. The SECX and/or 

NOVX sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 
degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 

25 variation is due to single nucleotide polymorphisms (SNPs), which include restriction 
fragment length polymorphisms (RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 

30 necessary to differentiate individuals. The noncoding sequences can comfortably provide 

positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 and 39 are used, 
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a more appropriate number of primers for positive individual identification would be 
500-2,000. 

Predictive Medicine 

5 The invention also pertains to the field of predictive medicine in which diagnostic 

assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining SECX and/or NOVX 
protein and/or nucleic acid expression as well as SECX and/or NOVX activity, in the context 

10 of a biological sample (e.g., blood, serum, cells, tissue) to thereby determine whether an 
individual is afflicted with a disease or disorder, or is at risk of developing a disorder, 
associated with aberrant SECX and/or NOVX expression or activity. The disorders include 
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated 
cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 

15 immune disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for 
prognostic (or predictive) assays for determining whether an individual is at risk of developing 
a disorder associated with SECX and/or NOVX protein, nucleic acid expression or activity. 

20 For example, mutations in an SECX and/or NOVX gene can be assayed in a biological 
sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with SECX and/or NOVX protein, nucleic acid expression, or biological activity. 
Another aspect of the invention provides methods for determining SECX and/or 

25 NOVX protein, nucleic acid expression or activity in an individual to thereby select 
appropriate therapeutic or prophylactic agents for that individual (referred to herein as 
"pharmacogenomics"). Pharmacogenomics allows for the selection of agents (e.g., drugs) for 
therapeutic or prophylactic treatment of an individual based on the genotype of the individual 
(e.g., the genotype of the individual examined to determine the ability of the individual to 

30 respond to a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of SECX and/or NOVX in clinical trials. 
These and other agents are described in farther detail in the following sections. 
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Diagnostic Assays 

An exemplary method for detecting the presence or absence of SECX and/or NOVX in 
a biological sample involves obtaining a biological sample from a test subject and contacting 
5 the biological sample with a compound or an agent capable of detecting SECX and/or NOVX 
protein or nucleic acid (e.g., mRNA, genomic DNA) that encodes SECX and/or NOVX 
protein such that the presence of SECX and/or NOVX is detected in the biological sample. An 
agent for detecting SECX and/or NOVX mRNA or genomic DNA is a labeled nucleic acid 
probe capable of hybridizing to SECX and/or NOVX mRNA or genomic DNA. The nucleic 

10 acid probe can be, for example, a full-length SECX and/or NOVX nucleic acid, such as the 
nucleic acid of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37 
and 39, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 
nucleotides in length and sufficient to specifically hybridize under stringent conditions to 
SECX and/or NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic 

15 assays of the invention are described herein. 

An agent for detecting SECX and/or NOVX protein is an antibody capable of binding 
to SECX and/or NOVX protein, preferably an antibody with a detectable label. Antibodies 
can be polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment thereof 
(e.g., Fab or F(ab')2) can be used. The term "labeled", with regard to the probe or antibody, is 

20 intended to encompass direct labeling of the probe or antibody by coupling (i.e., physically 
linking) a detectable substance to the probe or antibody, as well as indirect labeling of the 
probe or antibody by reactivity with another reagent that is directly labeled. Examples of 
indirect labeling include detection of a primary antibody using a fluorescently-labeled 
secondary antibody and end-labeling of a DNA probe with biotin such that it can be detected 

25 with fluorescently-labeled streptavidin. The term "biological sample" is intended to include 
tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to detect 
SECX and/or NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well 
as in vivo. For example, in vitro techniques for detection of SECX and/or NOVX mRNA 

30 include Northern hybridizations and in situ hybridizations. In vitro techniques for detection of 
SECX and/or NOVX protein include enzyme linked immunosorbent assays (ELIS As), 
Western blots, immunoprecipitations, and immunofluorescence. In vitro techniques for 
detection of SECX and/or NOVX genomic DNA include Southern hybridizations. 
Furthermore, in vivo techniques for detection of SECX and/or NOVX protein include 
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introducing into a subject a labeled anti-SECX and/or NOVX antibody. For example, the 
antibody can be labeled with a radioactive marker whose presence and location in a subject 
can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting SECX and/or NOVX protein, mRNA, or genomic DNA, such that the 
presence of SECX and/or NOVX protein, mRNA or genomic DNA is detected in the 
biological sample, and comparing the presence of SECX and/or NOVX protein, mRNA or 
genomic DNA in the control sample with the presence of SECX and/or NOVX protein, 
mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of SECX and/or NOVX 
in a biological sample. For example, the kit can comprise: a labeled compound or agent 
capable of detecting SECX and/or NOVX protein or mRNA in a biological sample; means for 
determining the amount of SECX and/or NOVX in the sample; and means for comparing the 
amount of SECX and/or NOVX in the sample with a standard. The compound or agent can be 
packaged in a suitable container. The kit can further comprise instructions for using the kit to 
detect SECX and/or NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant SECX 
and/or NOVX expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
having or at risk of developing a disorder associated with SECX and/or NOVX protein, 
nucleic acid expression or activity. Alternatively, the prognostic assays can be utilized to 
identify a subject having or at risk for developing a disease or disorder. Thus, the invention 
provides a method for identifying a disease or disorder associated with aberrant SECX and/or 
NOVX expression or activity in which a test sample is obtained from a subject and SECX 
and/or NOVX protein or nucleic acid (eg., mRNA, genomic DNA) is detected, wherein the 
presence of SECX and/or NOVX protein or nucleic acid is diagnostic for a subject having or 
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at risk of developing a disease or disorder associated with aberrant SECX and/or NOVX 
expression or activity. As used herein, a M test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (eg., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant SECX and/or NOVX expression or activity. For example, such 
methods can be used to determine whether a subject can be effectively treated with an agent 
for a disorder. Thus, the invention provides methods for determining whether a subject can be 
effectively treated with an agent for a disorder associated with aberrant SECX and/or NOVX 
expression or activity in which a test sample is obtained and SECX and/or NOVX protein or 
nucleic acid is detected (e.g., wherein the presence of SECX and/or NOVX protein or nucleic 
acid is diagnostic for a subject that can be administered the agent to treat a disorder associated 
with aberrant SECX and/or NOVX expression or activity). 

The methods of the invention can also be used to detect genetic lesions in an SECX 
and/or NOVX gene, thereby determining if a subject with the lesioned gene is at risk for a 
disorder characterized by aberrant cell proliferation and/or differentiation. In various 
embodiments, the methods include detecting, in a sample of cells from the subject, the 
presence or absence of a genetic lesion characterized by at least one of an alteration affecting 
the integrity of a gene encoding an SECX and/or NOVX-protein, or the misexpression of the 
SECX and/or NOVX gene. For example, such genetic lesions can be detected by ascertaining 
the existence of at least one of: (i) a deletion of one or more nucleotides from an SECX and/or 
NOVX gene; (ii) an addition of one or more nucleotides to an SECX and/or NOVX gene; (Hi) 
a substitution of one or more nucleotides of an SECX and/or NOVX gene, (zv) a chromosomal 
rearrangement of an SECX and/or NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an SECX and/or NOVX gene, (vi) aberrant modification of an SECX and/or 
NOVX gene, such as of the methylation pattern of the genomic DNA, (vii) the presence of a 
non-wild-type splicing pattern of a messenger RNA transcript of an SECX and/or NOVX 
gene, (vui) a non-wild-type level of an SECX and/or NOVX protein, (ix) allelic loss of an 
SECX and/or NOVX gene, and (x) inappropriate post-translational modification of an SECX 
and/or NOVX protein. As described herein, there are a large number of assay techniques 
known in the art which can be used for detecting lesions in an SECX and/or NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
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means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
5 as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et aL, 1988. Science 241: 1077-1080; and Nakazawa, et aL, 1994. Proc. Natl. 
Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the SECX and/or NOVX-gene (see, Abravaya, et aL, 1995. Nucl. Acids Res. 23: 
675-682). This method can include the steps of collecting a sample of cells from a patient, 

10 isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting 
the nucleic acid sample with one or more primers that specifically hybridize to an SECX 
and/or NOVX gene under conditions such that hybridization and amplification of the SECX 
and/or NOVX gene (if present) occurs, and detecting the presence or absence of an 
amplification product, or detecting the size of the amplification product and comparing the 

15 length to a control sample. It is anticipated that PCR and/or LCR may be desirable to use as a 
preliminary amplification step in conjunction with any of the techniques used for detecting 
mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, etaL, 1990. Proc Natl Acad. Sci. USA 87: 1874-1878), transcriptional amplification 

20 system (see, Kwoh, et aL, 1989. Proc. Natl. Acad. Sci. USA 86: 1 173-1 177); QP Replicase 
(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

25 In an alternative embodiment, mutations in an SECX and/or NOVX gene from a 

sample cell can be identified by alterations in restriction enzyme cleavage patterns. For 
example, sample and control DNA is isolated, amplified (optionally), digested with one or 
more restriction endonucleases, and fragment length sizes are determined by gel 
electrophoresis and compared. Differences in fragment length sizes between sample and 

30 control DNA indicates mutations in the sample DNA. Moreover, the use of sequence specific 
ribozymes (see, e.g., U.S. Patent No. 5,493,53 1) can be used to score for the presence of ■ 
specific mutations by development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in SECX and/or NOVX can be identified by 
hybridizing a sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays 
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containing hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al. y 1996. 
Human Mutation 7: 244-255; Kozal, et aL 3 1996. Nat. Med. 2: 753-759. For example, genetic 
mutations in SECX and/or NOVX can be identified in two dimensional arrays containing 
light-generated DNA probes as described in Cronin, et al, supra. Briefly, a first hybridization 
5 array of probes can be used to scan through long stretches of DNA in a sample and control to 
identify base changes between the sequences by making linear arrays of sequential 
overlapping probes. This step allows the identification of point mutations. This is followed 
by a second hybridization array that allows the characterization of specific mutations by using 
smaller, specialized probe arrays complementary to all variants or mutations detected. Each 

10 mutation array is composed of parallel probe sets, one complementary to the wild-type gene 
and the other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the SECX and/or NOVX gene and detect mutations by 
comparing the sequence of the sample SECX and/or NOVX with the corresponding wild-type 

15 (control) sequence. Examples of sequencing reactions include those based on techniques 

developed by Maxim and Gilbert, 1977. Proa Natl. Acad. Sri. USA 74: 560 or Sanger, 1977. 
Proa Natl. Acad. Sci. USA 74: 5463. It is also contemplated that any of a variety of 
automated sequencing procedures can be utilized when performing the diagnostic assays (see, 
e.g., Naeve, et ai, 1995. Biotechniques 19: 448), including sequencing by mass spectrometry 

20 (see, e.g., PCT International Publication No. WO 94/16101; Cohen, et a/., 1996. Adv. 
Chromatography 36: 127-162; and Griffin, et ai, 1993. Appl. Biochem. Biotechnol. 38: 
147-159). 

Other methods for detecting mutations in the SECX and/or NOVX gene include 
methods in which protection from cleavage agents is used to detect mismatched bases in 

25 RNA/RNA or RNA/DNA heteroduplexes. See, e.g., Myers, et al., 1985. Science 230: 1242. 
In general, the art technique of "mismatch cleavage" starts by providing heteroduplexes of 
formed by hybridizing (labeled) RNA or DNA containing the wild-type SECX and/or NOVX 
sequence with potentially mutant RNA or DNA obtained from a tissue sample. The 
double-stranded duplexes are treated with an agent that cleaves single-stranded regions of the 

30 duplex such as which will exist due to basepair mismatches between the control and sample 
strands. For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids 
treated with Si nuclease to enzymatically digesting the mismatched regions. In other 
embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or 
osmium tetroxide and with piperidine in order to digest mismatched regions. After digestion 
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of the mismatched regions, the resulting material is then separated by size on denaturing 
polyacrylamide gels to determine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. 
Natl. Acad. ScL USA 85: 4397; Saleeba, et al, 1992. Methods Enzymol 217: 286-295. In an 
embodiment, the control DNA or RNA can be labeled for detection. 
5 In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair 11 enzymes) in defined systems for detecting and mapping point mutations in 
SECX and/or NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme 
of E. coli cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells 

10 cleaves T at G/T mismatches. See, e.g., Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. 

According to an exemplary embodiment, a probe based on an SECX and/or NOVX sequence, 
e.g., a wild-type SECX and/or NOVX sequence, is hybridized to a cDNA or other DNA 
product from a test cell(s). The duplex is treated with a DNA mismatch repair enzyme, and 
the cleavage products, if any, can be detected from electrophoresis protocols or the like. See, 

15 e.g, U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in SECX and/or NOVX genes. For example, single strand conformation 
polymorphism (SSCP) may be used to detect differences in electrophoretic mobility between 
mutant and wild type nucleic acids. See, e.g., Orita, et al, 1989. Proc. Natl. Acad. Sci. USA: 

20 86: 2766; Cotton, 1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech. Appl. 9: 
73-79. Single-stranded DNA fragments of sample and control SECX and/or NOVX nucleic 
acids will be denatured and allowed to renature. The secondary structure of single-stranded 
nucleic acids varies according to sequence, the resulting alteration in electrophoretic mobility 
enables the detection of even a single base change. The DNA fragments may be labeled or 

25 detected with labeled probes. The sensitivity of the assay may be enhanced by using RNA 

(rather than DNA), in which the secondary structure is more sensitive to a change in sequence. 
In one embodiment, the subject method utilizes heteroduplex analysis to separate double 
stranded heteroduplex molecules on the basis of changes in electrophoretic mobility. See, e.g, 
Keen, etal, 1991. Trends Genet. 7: 5. 

30 In yet another embodiment, the movement of mutant or wild-type fragments in 

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al., 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
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DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
5 to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et ai, 1986. Nature 324: 163; 
Saiki, et a/., 1989. Proc. Natl. Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
10 are hybridized to PCR amplified target DNA or a number of different mutations when the 

oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 

15 primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et ai, 
1989. NucL Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 

20 restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et ai, 1992. Mol. Cell Probes 6: 1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3-terminus of the 5' sequence, making it possible to detect the presence of 

25 a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein maybe performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an SECX 

30 and/or NOVX gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
SECX and/or NOVX is expressed may be utilized in the prognostic assays described herein. 
However, any biological sample containing nucleated cells may be used, including, for 
example, buccal mucosal cells. 
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Pharmacogenetics 

Agents, or modulators that have a stimulatory or inhibitory effect on SECX and/or 
NOVX activity (e.g., SECX and/or NOVX gene expression), as identified by a screening assay 
5 described herein can be administered to individuals to treat (prophylactically or 

therapeutically) disorders (The disorders include metabolic disorders, diabetes, obesity, 
infectious disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 

10 syndrome X and wasting disorders associated with chronic diseases and various cancers.) In 
conjunction with such treatment, the pharmacogenomics (i.e., the study of the relationship 
between an individual's genotype and that individual's response to a foreign compound or 
drug) of the individual may be considered. Differences in metabolism of therapeutics can lead 
to severe toxicity or therapeutic failure by altering the relation between dose and blood 

1 5 concentration of the pharmacologically active drug. Thus, the pharmacogenomics of the 

individual permits the selection of effective agents (e.g., drugs) for prophylactic or therapeutic 
treatments based on a consideration of the individual's genotype. Such pharmacogenomics can 
further be used to determine appropriate dosages and therapeutic regimens. Accordingly, the 
activity of SECX and/or NOVX protein, expression of SECX and/or NOVX nucleic acid, or 

20 mutation content of SECX and/or NOVX genes in an individual can be determined to thereby 
select appropriate agent(s) for therapeutic or prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Under, 1997. Clin. 

25 Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 

differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

30 dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofiirans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
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polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome PREGNANCY ZONE PROTEIN PRECURSOR enzymes CYP2D6 and 
CYP2C19) has provided an explanation as to why some patients do not obtain the expected 
drug effects or show exaggerated drug response and serious toxicity after taking the standard 
5 and safe dose of a drug. These polymorphisms are expressed in two phenotypes in the 

population, the extensive metabolizer (EM) and poor metabolizer (PM). The prevalence of 
PM is different among different populations. For example, the gene coding for CYP2D6 is 
highly polymorphic and several mutations have been identified in PM, which all lead to the 
absence of functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite 

10 frequently experience exaggerated drug response and side effects when they receive standard 
doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic response, as 
demonstrated for the analgesic effect of codeine mediated by its CYP2D6-formed metabolite 
morphine. At the other extreme are the so called ultra-rapid metabolizers who do not respond 
to standard doses. Recently, the molecular basis of ultra-rapid metabolism has been identified 

15 to be due to CYP2D6 gene amplification. 

Thus, the activity of SECX and/or NOVX protein, expression of SECX and/or NOVX 
nucleic acid, or mutation content of SECX and/or NOVX genes in an individual can be 
determined to thereby select appropriate agent(s) for therapeutic or prophylactic treatment of 
the individual. In addition, pharmacogenetic studies can be used to apply genotyping of 

20 polymorphic alleles encoding drug-metabolizing enzymes to the identification of an 

individual's drug responsiveness phenotype. This knowledge, when applied to dosing or drug 
selection, can avoid adverse reactions or therapeutic failure and thus enhance therapeutic or 
prophylactic efficiency when treating a subject with an SECX and/or NOVX modulator, such 
as a modulator identified by one of the exemplary screening assays described herein. 

25 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of SECX and/or NOVX (e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
30 example, the effectiveness of an agent determined by a screening assay as described herein to 
increase SECX and/or NOVX gene expression, protein levels, or upregulate SECX and/or 
NOVX activity, can be monitored in clinical trails of subjects exhibiting decreased SECX 
and/or NOVX gene expression, protein levels, or downregulated SECX and/or NOVX 
activity. Alternatively, the effectiveness of an agent determined by a screening assay to 
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decrease SECX and/or NOVX gene expression, protein levels, or downregulate SECX and/or 
NOVX activity, can be monitored in clinical trails of subjects exhibiting increased SECX 
and/or NOVX gene expression, protein levels, or upregulated SECX and/or NOVX activity. 
In such clinical trials, the expression or activity of SECX and/or NOVX and, preferably, other 
5 genes that have been implicated in, for example, a cellular proliferation or immune disorder 
can be used as a "read out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including SECX and/or NOVX, that 
are modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) 
that modulates SECX and/or NOVX activity (e.g., identified in a screening assay as described 

10 herein) can be identified. Thus, to study the effect of agents on cellular proliferation disorders, 
for example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for the 
levels of expression of SECX and/or NOVX and other genes implicated in the disorder. The 
levels of gene expression (i.e., a gene expression pattern) can be quantified by Northern blot 
analysis or RT-PCR, as described herein, or alternatively by measuring the amount of protein 

15 produced, by one of the methods as described herein, or by measuring the levels of activity of 
SECX and/or NOVX or other genes. In this manner, the gene expression pattern can serve as 
a marker, indicative of the physiological response of the cells to the agent. Accordingly, this 
response state may be determined before, and at various points during, treatment of the 
individual with the agent. 

20 In one embodiment, the invention provides a method for monitoring the effectiveness 

of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (ii) detecting the level of expression 

25 of an SECX and/or NOVX protein, mRNA, or genomic DNA in the preadministration sample; 
(Hi) obtaining one or more post-administration samples from the subject; (iv) detecting the 
level of expression or activity of the SECX and/or NOVX protein, mRNA, or genomic DNA 
in the post-administration samples; (v) comparing the level of expression or activity of the 
SECX and/or NOVX protein, mRNA, or genomic DNA in the pre-administration sample with 

30 the SECX and/or NOVX protein, mRNA, or genomic DNA in the post administration sample 
or samples; and (vi) altering the administration of the agent to the subject accordingly. For 
example, increased administration of the agent may be desirable to increase the expression or 
activity of SECX and/or NOVX to higher levels than detected, Le., to increase the 
effectiveness of the agent. Alternatively, decreased administration of the agent may be 
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desirable to decrease expression or activity of SECX and/or NOVX to lower levels than 
detected, le., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
5 subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
SECX and/or NOVX expression or activity. The disorders include cardiomyopathy, 
atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect 
(ASD), atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic 
stenosis, ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, 
10 obesity, transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate 
cancer, neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, 
hypercoagulation, idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus 
host disease, AIDS, bronchial asthma, Crohn's disease; multiple sclerosis, treatment of 
Albright Hereditary Ostoeodystrophy, and other diseases, disorders and conditions of the like. 
15 These methods of treatment will be discussed more fully, below. 



Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 

20 Therapeutics that antagonize reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (in) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 

25 and nucleic acids that are "dysfunctional" (z.e, due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endogenous function of an aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 

30 specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
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Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 
5 Increased or decreased levels can be readily detected by quantifying peptide and/or 

RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
10 sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

15 In one aspect, the invention provides a method for preventing, in a subject, a disease or 

condition associated with an aberrant SECX and/or NOVX expression or activity, by 
administering to the subject an agent that modulates SECX and/or NOVX expression or at 
least one SECX and/or NOVX activity. Subjects at risk for a disease that is caused or 
contributed to by aberrant SECX and/or NOVX expression or activity can be identified by, for 

20 example, any or a combination of diagnostic or prognostic assays as described herein. 
Administration of a prophylactic agent can occur prior to the manifestation of symptoms 
characteristic of the SECX and/or NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of SECX 
and/or NOVX aberrancy, for example, an SECX and/or NOVX agonist or SECX and/or 

25 NOVX antagonist agent can be used for treating the subject. The appropriate agent can be 
determined based on screening assays described herein. The prophylactic methods of the 
invention are further discussed in the following subsections. 

Therapeutic Methods 

30 Another aspect of the invention pertains to methods of modulating SECX and/or 

NOVX expression or activity for therapeutic purposes. The modulatory method of the 
invention involves contacting a cell with an agent that modulates one or more of the activities 
of SECX and/or NOVX protein activity associated with the cell. An agent that modulates 
SECX and/or NOVX protein activity can be an agent as described herein, such as a nucleic 
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acid or a protein, a naturally-occurring cognate ligand of an SECX and/or NOVX protein, a 
peptide, an SECX and/or NOVX peptidomimetic, or other small molecule. In one 
embodiment, the agent stimulates one or more SECX and/or NOVX protein activity. 
Examples of such stimulatory agents include active SECX and/or NOVX protein and a nucleic 
5 acid molecule encoding SECX and/or NOVX that has been introduced into the cell. In 
another embodiment, the agent inhibits one or more SECX and/or NOVX protein activity. 
Examples of such inhibitory agents include antisense SECX and/or NOVX nucleic acid 
molecules and anti-SECX and/or NOVX antibodies. These modulatory methods can be 
performed in vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by 

10 administering the agent to a subject). As such, the invention provides methods of treating an 
individual afflicted with a disease or disorder characterized by aberrant expression or activity 
of an SECX and/or NOVX protein or nucleic acid molecule. In one embodiment, the method 
involves administering an agent (e.g., an agent identified by a screening assay described 
herein), or combination of agents that modulates (e.g., up-regulates or down-regulates) SECX 

15 and/or NOVX expression or activity. In another embodiment, the method involves 
administering an SECX and/or NOVX protein or nucleic acid molecule as therapy to 
compensate for reduced or aberrant SECX and/or NOVX expression or activity. 

Stimulation of SECX and/or NOVX activity is desirable in situations in which SECX 
and/or NOVX is abnormally downregulated and/or in which increased SECX and/or NOVX 

20 activity is likely to have a beneficial effect. One example of such a situation is where a subject 
has a disorder characterized by aberrant cell proliferation and/or differentiation (e.g., cancer or 
immune associated disorders). Another example of such a situation is where the subject has a 
gestational disease (e.g, , preclampsia). 

Determination of the Biological Effect of the Therapeutic 

25 In various embodiments of the invention, suitable in vitro or in vivo assays are 

performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 

30 the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The SECX and/or NOVX nucleic acids and proteins of the invention are useful in 
5 potential prophylactic and therapeutic applications implicated in a variety of disorders 
including, but not limited to: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cancer, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias, metabolic disturbances associated with obesity, the metabolic syndrome X and 

10 wasting disorders associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the SECX and/or NOVX protein of the invention 
may be useful in gene therapy, and the protein may be useful when administered to a subject 
in need thereof. By way of non-limiting example, the compositions of the invention will have 
efficacy for treatment of patients suffering from: metabolic disorders, diabetes, obesity, 

15 infectious disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and 
the various dyslipidemias. 

Both the novel nucleic acid encoding the SECX and/or NOVX protein, and the SECX 
and/or NOVX protein of the invention, or fragments thereof, may also be useful in diagnostic 

20 applications, wherein the presence or amount of the nucleic acid or the protein are to be 

assessed. A further use could be as an anti-bacterial molecule (z.e, some peptides have been 
found to possess anti-bacterial properties). These materials are further useful in the generation 
of antibodies, which immunospecifically-bind to the novel substances of the invention for use 
in therapeutic or diagnostic methods. 

25 The invention will be further described in the following examples, which do not limit 

the scope of the invention described in the claims. 

Examples 

Example 1. Identification of SECX and/or NOVX clones 

30 The novel SECX and/or NOVX target sequences identified in the present invention 

were subjected to the exon linking process to confirm the sequence. PCR primers were 

designed by starting at the most upstream sequence available, for the forward primer, and at 

the most downstream sequence available for the reverse primer. Table 15A shows the 
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sequences of the PCR primers used for obtaining different clones. In each case, the sequence 
was examined, walking inward from the respective termini toward the coding sequence, until a 
suitable sequence that is either unique or highly selective was encountered, or, in the case of 
the reverse primer, until the stop codon was reached. Such primers were designed based on in 
5 silico predictions for the full length cDNA, part (one or more exons) of the DNA or protein 
sequence of the target sequence, or by translated homology of the predicted exons to closely 
related human sequences from other species. These primers were then employed in PCR 
amplification based on the following pool of human cDNAs: adrenal gland, bone marrow, 
brain - amygdala, brain - cerebellum, brain - hippocampus, brain - substantia nigra, brain - 

10 thalamus, brain -whole, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, 

lymphoma - Raji, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, 
uterus. Usually the resulting amplicons were gel purified, cloned and sequenced to high 
redundancy. The PCR product derived from exon linking was cloned into the pCR2. 1 vector 

1 5 from Invitrogen. The resulting bacterial clone has an insert covering the entire open reading 
frame cloned into the pCR2.1 vector. The resulting sequences from all clones were assembled 
with themselves, with other fragments in CuraGen Corporation's database and with public 
ESTs. Fragments and ESTs were included as components for an assembly when the extent of 
their identity with another component of the assembly was at least 95% over 50 bp. In 

20 addition, sequence traces were evaluated manually and edited for corrections if appropriate. 
These procedures provide the sequence reported herein. 

Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 

25 BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

30 Example 2. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied 
Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System. 
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Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflammatory 
5 conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 

metabolic diseases), AI_comprehensive_panel (containing normal tissue and samples from 
autoimmune diseases), Panel CNSD.01 (containing central nervous system samples from 
normal and diseased brains) and CNSjtieurodegeneration_panel (containing samples from 
normal and Alzheimer's diseased brains). 

1 0 RNA integrity from all samples is controlled for quality by visual assessment of 

agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 

1 5 and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to 
20 the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 \ig of 
total RNA were performed in a volume of 20 ul and incubated for 60 minutes at 42°C. This 
25 reaction can be scaled up to 50 |ig of total RNA in a final volume of 100 sscDNA samples 
are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
30 Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optimal 
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Tm = 59°C, maximum primer difference = 2°C, probe does not have 5'G, probe Tm must be 
10°C greater than primer Tm, amplicon size 75bp to lOObp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified 
by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 
5 reporter and quencher dyes to the 5' and 3' ends of the probe, respectively. Their final 
concentrations were: forward and reverse primers, 900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each tissue 
and each cell line was spotted in each well of either a 96 well or a 384- well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 

10 set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803) 
following manufacturer's instructions. Reverse transcription was performed at 48°C for 30 
minutes followed by amplification/PCR cycles as follows: 95°C 10 min, then 40 cycles of 

15 95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 
RNA concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 

20 When working with sscDNA samples, normalized sscDNA was used as described 

previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 
amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 

25 60°C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1 , 1 . 1 , 1 .2 and 1 .3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
30 samples derived from primary normal tissues. The cell lines are derived from cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
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Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
5 skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 

10 ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 
1 5 squam = squamous, 

pi. efF= pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

20 General screening panel vl A 

The plates for Panel 1 .4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 

25 cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
recommended by the ATCC. The normal tissues found on Panel 1.4 are comprised of pools of 

30 samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
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salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

5 The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 

composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRT). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 

10 margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 

normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 

15 the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 

20 were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 

25 of human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained 
from ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall 
into the following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, 
prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic 
cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung 

30 and CNS cancer cell lines. In addition, there are two independent samples of cerebellum. 

These cells are all cultured under standard recommended conditions and RNA extracted using 
the standard procedures. The cell lines in panel 3D and 1.3D are of the most common cell lines 
used in the scientific literature. 
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Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
5 such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 

employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

10 Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 

small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 

15 activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF 
alpha at approximately 5-10ng/ml, IFN gamma at approximately 20-50ng/ml, IL-4 at 
approximately 5-10ng/ml, IL-9 at approximately 5-10ng/ml, IL-13 at approximately 5- 
lOng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 

20 media from Clonetics with 0. 1 % serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100fiM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 
ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), and lOmM Hepes 

25 (Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml PMA 
and l-2(ig/ml ionomycin, IL-12 at 5-10ng/ml } IFN gamma at 20-50ng/ml and IL-18 at 5- 
lOng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM 
5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), and lOmM Hepes (Gibco) with PHA 

30 (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5^g/ml. Samples were 
taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) samples 
were obtained by taking blood from two donors, isolating the mononuclear cells using Ficoll 
and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), IOOmM non essential amino acids (Gibco), ImM 
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sodium pyruvate (Gibco), mercaptoethanol (5.5xl0°M) (Gibco), and lOmM Hepes (Gibco). 
The MLR was cultured and samples taken at various time points ranging from 1 - 7 days for 
RNA preparation. 

Monocytes were isolated from mononuclear cells using CD 14 Miltenyi Beads, +ve VS 
5 selection columns and a Vario Magnet according to the manufacturer's instructions. 

Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), lOO^M non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5xl0* 5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 
GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 

10 for 5-7 days in DMEM 5% FCS (Hyclone), IOOjiM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), lOmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50ng/ml Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 
lOOng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 

15 (Pharmingen) at 10^g/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 

20 cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO 

beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were 
placed in DMEM 5% FCS (Hyclone), 100[iM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xl0 _5 M (Gibco), and lOmM Hepes (Gibco) and 

25 plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated overnight 
with 0.5ng/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 
and 24 hours, the cells were harvested for RNA preparation. To prepare chronically activated 
CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days on anti-CD28 and 
anti-CD3 coated plates and then harvested the cells and expanded them in DMEM 5% FCS 

30 (Hyclone), lOOjiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 

mercaptoethanol 5.5xl0' 5 M (Gibco), and lOmM Hepes (Gibco) and IL-2. The expanded CD8 
cells were then activated again with plate bound anti-CD3 and anti-CD28 for 4 days and 
expanded as before. RNA was isolated 6 and 24 hours after the second activation and after 4 
days of the second expansion culture. The isolated NK cells were cultured in DMEM 5% FCS 
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(Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5x10'^ (Gibco), and lOmM Hepes (Gibco) and IL-2 for 4-6 days before 
RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
5 dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100|iM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0" 5 M (Gibco), and lOmM 
Hepes (Gibco). To activate the cells, we used PWM at 5|ig/ml or anti-CD40 (Pharmingen) at 
approximately lO^g/ml and IL-4 at 5-10ng/ml. Cells were harvested for RNA preparation at 
10 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six -well Falcon plates 
were coated overnight with lOug/ml anti-CD28 (Pharmingen) and 2^g/ml OKT3 (ATCC), and 
then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 
German Town, MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS (Hyclone), lOOuM 

15 non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" 
5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (5ng/ml) and anti-IL4 (lug/ml) 
were used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (Ijig/ml) were used to 
direct to Th2 and IL-10 at 5ng/ml was used to direct to Trl. After 4-5 days, the activated Thl, 
Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 

20 5% FCS (Hyclone), lOOuM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO' 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). 
Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti-CD95L 
(l|ig/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were 

25 washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes 
were maintained in this way for a maximum of three cycles. RNA was prepared from primary 
and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and 
third expansion cultures in Interleukin 2. 

30 The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1 , 

KU-812. EOL cells were further differentiated by culture in 0. ImM dbcAMP at 5xl0 5 cells/ml 
for 8 days, changing the media every 3 days and adjusting the cell concentration to 
5xl0 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), lOOuM non essential amino acids 
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(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO°M (Gibco), lOmM Hepes 
(Gibco). RNA was either prepared from resting cells or cells activated with PMA at lOng/ml 
and ionomycin at 1 ng/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
5 DMEM 5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), and lOmM Hepes (Gibco). CCD1 106 cells were 
activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and Ing/ml IL-1 beta, 
while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/ml 
IL-4, 5ng/ml EL-9, 5ng/ml EL- 13 and 25ng/ml £FN gamma. 

10 For these cell lines and blood cells, RNA was prepared by lysing approximately 

10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of 

1 5 isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down at 
9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300^1 of RNAse-free water and 35^1 buffer (Promega) 5\xl DTT, 7^1 RNAsin 
and 8|J DNAse were added. The tube was incubated at 37°C for 30 minutes to remove 
contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated with 

20 1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down 
and placed in RNAse free water. RNA was stored at -80°C. 

Al comprehensive panel_vl.O 

The plates for AI_comprehensive panel_vl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
25 from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue 
30 samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis 
joint tissues were obtained from Clinomics, Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 
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Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages of 
25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
cigarette-linked emphysema and to avoid those patients with alpha- lanti -trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl.O panel, 
the following abbreviations are used: 

AI = Autoimmunity 
Syn = Synovial 
Normal = No apparent disease 
Rep22 /Rep20 = individual patients 
RA = Rheumatoid arthritis 
Backus = From Backus Hospital 
OA = Osteoarthritis 
(SS) (BA) (MF) = Individual patients 
Adj = Adjacent tissue 
Match control = adjacent tissues 
-M = Male 
-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 
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The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample (<1 cc) of the exposed metabolic tissues during the 
closure of each surgical level. The biopsy material was rinsed in sterile saline, blotted and fast 
frozen within 5 minutes from the time of removal. The tissue was then flash frozen in liquid 
nitrogen and stored, individually, in sterile screw-top tubes and kept on dry ice for shipment to 
or to be picked up by CuraGen. The metabolic tissues of interest include uterine wall (smooth 
muscle), visceral adipose, skeletal muscle (rectus) and subcutaneous adipose. Patient 
descriptions are as follows: 



Patient 2 Diabetic Hispanic, overweight, not on insulin 

Patient 7-9 Nondiabetic Caucasian and obese (BMI>30) 

Patient 10 Diabetic Hispanic, overweight, on insulin 

Patient 1 1 Nondiabetic African American and overweight 

Patient 12 Diabetic Hispanic on insulin 



Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 
al, Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 
143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 
ds cDNA production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 
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Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
5 cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an outside 
1 0 source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK = Skeletal Muscle 
15 UT - Uterus 

PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

20 Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
25 All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
30 these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
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neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus^ Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
BA 4 - Brodman Area 4 

Panel CNS_Neurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_Vl .0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology^ (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
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occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
the following abbreviations are used: 

5 AD = Alzheimer's disease brain; patient was demented and showed AD-like 

pathology upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 

10 SupTemporal Ctx = Superior Temporal Cortex 

Inf Temporal Ctx = Inferior Temporal Cortex 

SEC11(CG50379-01) 

Expression of gene CG50379-01 was assessed using the primer-probe set Ag2255, described in Table 21 A, 
Results of the RTQ-PCR runs are shown in Tables 21B, 21C, 21D, 21E and 21F. 

1 5 Table 21 A . Probe Name Ag2255 



Primers 


Sequences 


Length 


Start Position 


Forward 


S'-tgcaaaatgaacaaccagactaO 1 (SEQ ID NO: 141) 


22 


1461 


Probe 


TET-S'-atccccgccgtggagatcttcatO^TAMRA (SEQ ID NO: 1 42) 


23 


1512 


Reverse 


S'-ccagcagcataaagatcttcac-S' (SEQ ID NO: 143) 


22 


1536 



Table 2 IB . AI_comprehensive panelvl.O 



Tissue Name 


Rel.Exp.(%) 
Ag2255, Run 
228157363 


Rel. Exp.(%) 
Ag2255, Run 
228175007 


Tissue Name 


Rel. Exp.(%) 
Ag2255, Run 
228157363 


Rel. Exp.(%) 
Ag2255, Run 
228175007 


110967 COPD-F 


3.1 


4.3 


112427 Match 
Control Psoriasis- 
F 


35.8 


28.7 


110980 COPD-F 


0.0 


3.0 


1 12418 Psoriasis- 
M 


5.7 


2.6 


110968 COPD-M 


5.0 


5.2 


112723 Match 
Control Psoriasis- 
M 


7.6 


3.4 


110977 COPD-M 


6.0 


4.5 


112419 Psoriasis- 
M 


9.2 


6.3 


110989 
Emphysema-F 


58.6 


69.3 


112424 Match 
Control Psoriasis- 
M 


11.7 


12.1 


110992 
Emphysema-F 


32.5 


29.5 


112420 Psoriasis- 
M 


63.3 


44.4 


110993 
Emphysema-F 


4.8 


4.5 


112425 Match 
Control Psoriasis- 
M 


41.2 


31.2 


110994 
Emphysema-F 


0.9 


2.1 


104689 (MF) OA 
Bone-Backus 


44.1 


35.6 


110995 


100.0 


100.0 


104690 (MF) Adj 


9.1 


13.2 
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Emphysema-F 






"Normal" Bone- 
Backus 






110996 
Emphysema-F 


18.7 


24.7 


104691 (MF) OA 
Synovi urn-Backus 


88.3 


80.7 


110997 Asthma- 
M 


15.8 


13.7 


104692 (BA) OA 
Cartilage-Backus 


37.4 


30.1 


111001 Asthma-F 


17.7 


17.8 


104694 (BA) OA 
Bone-Backus 


44.1 


44.1 


111002 Asthma-F 


36.6 


0.3 


104695 (B A) Adj 
"Normal" Bone- 
Backus 


9.0 


9.8 


111003 Atopic 
Asthma-F 


34.2 


21.0 


104696 (BA) OA 
Synovium-Backus 


88.3 


98.6 


111004 Atopic 
Asthma-F 


42.0 


36.6 


104700 (SS) OA 
Bone-Backus 


11.0 


9.2 


111005 Atopic 
Asthma-F 


24.1 


26.4 


104701 (SS) Adj 
"Normal" Bone- 
Backus 


44.8 


26.8 


11 1006 Atopic 
Asthma-F 


8.2 


l.l 


104702 (SS) OA 
Synovium-Backus 


56.3 


46.0 


111417 Allergy- 
M 


33.2 


27.7 


117093 OA 
Cartilage Rep7 


16.0 


21.3 


112347 Allergy- 
M 


2.1 


0.3 


112672 OA 
Bone5 


27.2 


10.4 


112349 Normal 
Lung-F 


0.9 


0.9 


112673 OA 
Synovium5 


4.5 


0.8 


112357 Normal 
Lung-F 


12.7 


17.8 


112674 OA 
Synovial Fluid 
cells5 


7.2 


8.0 


112354 Normal 
Lung-M 


8.0 


9.9 


117100 OA 
Cartilage Rep 14 


8.3 


7.2 


112374 Crohns-F 


22.5 


10.5 


112756 OA 
Bone9 


82.4 


48.6 


112389 Match 
Control Crohns-F 


63.7 


57.8 


112757 OA 
Synovium9 


15.1 


9.7 


112375 Crohns-F 


24.8 


18.3 


112758 OA 
Synovial Fluid 
Cells9 


l.l 


10.6 


1 12732 Match 
Control Crohns-F 


17.3 


30. 1 


117125 RA 
Cartilage Rep2 


0.0 


3.8 


112725 Crohns-M 


0.8 


5.1 


113492 Bone2 RA 


4.6 


6.8 


ll 2387 Match 
Control Crohns-M 


32. 1 


7.6 


113493 

Synovium2 RA 


1.5 


2.9 


H2378 Crohns-M 


1.6 


0.9 


113494 Syn Fluid 
Cells RA 


7.3 


4.4 


H2390 Match 
Control Crohns-M 


73.2 


66.9 


113499 Cartilage4 
RA 


2.1 


3.4 


H2726 Crohns-M 


36.6 


22.7 


113500 Bone4 RA 


3.0 


3.3 


1 1 273 1 Match 
Control Crohns-M 


30.6 


24.0 


113501 

Synovium4 RA 


4.3 


3.6 


H2380 Ulcer 
Col-F 


16.3 


19.6 


113502 Syn Fluid 
Cells4 RA 


2.1 


2.5 


H2734 Match 
Control Ulcer 
Col-F 


30.8 


30.4 


113495 Cartilage3 
RA 


5.7 


4.1 
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112384 Ulcer 
Col-F 


65.5 


71.7 


1 13496 Bone3RA 


2.1 


3.0 


112737 Match 
Control Ulcer 
Col-F 


323 


0.0 


113497 

Synovium3 RA 


2.3 


0.0 


112386 Ulcer 
Col-F 


2.0 


7.1 


113498 Syn Fluid 
Cells3 RA 


1.2 


6.3 


112738 Match 
Control Ulcer 
Col-F 


11 


0.0 


1 17106 Normal 
Cartilage Rep20 


4.9 


9.2 


112381 Ulcer 
Col-M 


2,5 


0.7 


113663 Bone3 
Normal 


4.5 


2.1 


112735 Match 
Control Ulcer 
Col-M 


9.5 


7.6 


113664 

Synovium3 

Normal 


0.7 


0.4 


112382 Ulcer 
Col-M 


50.0 


48.6 


113665 Syn Fluid 
Cells3 Normal 


0.5 


0.3 


112394 Match 
Control Ulcer 
Col-M 


1.1 


0.0 


117107 Normal 
Cartilage Rep22 


2.0 


4.5 


112383 Ulcer 
Col-M 


30.8 


45.7 


113667 Bone4 
Normal 


14.4 


11.4 


112736 Match 
Control Ulcer 
Col-M 


69.3 


40.3 


113668 

Synovium4 

Normal 


19.8 


13.0 


112423 Psoriasis- 
F 


11.0 


10.4 


113669 Syn Fluid 
Cells4 Normal 


36.9 


33.7 


labkliC. Panel 1.3D 


Tissue Name 


Rel.Exp.(%) 
Ag2255,Run 
148399930 


Rel. Exp.(%) 
Ag2255, Run 
148492532 


Tissue Name 


Rel. Exp.(%) 
Ag2255, Run 
148399930 


Rel.Exp.(%) 
Ag2255, Run 
148492532 


Liver 

adenocarcinoma 


0.9 


0.8 


Kidney (fetal) 


0.4 


0.7 


Pancreas 


0.2 


0.0 


Renal ca. 786-0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. A498 


0.0 


0.0 


Adrenal gland 


0.4 


0.4 


Renal ca. RXF 
393 


0.0 


0.0 


Thyroid 


0.7 


0.4 


Renal ca. ACHN 


0.0 


0.0 


Salivary gland 


0.2 


0.6 


Renal ca. UO-31 


0.0 


0.0 


Pituitary gland 


0.3 


0.1 


Renal ca. TK-10 


0.0 


0.0 


Brain (fetal) 


1.0 


0.3 


Liver 


0.0 


0.0 


Brain (whole) 


1.7 


0.3 


Liver (fetal) 


0.0 


0.0 j 


Brain (amygdala) 


0.2 


0.3 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain (cerebellum) 


1.4 


0.8 


Lung 


0.0 


0.9 


Brain (hippocampus) 


2.0 


1.9 


Lung (fetal) 


2.6 


1.7 


Brain (substantia 
nigra) 


1.3 


0.0 


Lung ca. (small 
cell) LX-1 


26.4 


24.0 


Brain (thalamus) 


1.6 


1.2 


Lung ca. (small 
cell) NC1-H69 


2.2 


2.0 


Cerebral Cortex 


1.4 


1.6 


Lung ca. (s.cell 


0.2 


0.4 
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var.) SHP-77 






Spinal cord 


0.8 


0.4 


Lung ca. (large 
cell)NCI-H460 


1.1 


1.7 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sin, cell) A549 


0.2 


0.0 


glio/astro U-118- 
MG 


0.0 


0.0 


Lung ca. (non- 
s.cell) NCI-H23 


1.4 


1.4 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
sxelI)HOP-62 


0.0 


0.1 


neuro*; met SK-N- 
AS 


0.3 


0.0 


Lung ca. (non- 
s.cl) NCI-H522 


0.0 


0.0 


astrocytoma SF-539 


0.0 


0.0 


Lung ca. 

(squam.) SW 900 


0.0 


0.0 


astrocytoma SNB-75 


0.0 


0.0 


Lung ca. 
(squam.) NCI- 
H596 


0.3 


0.2 


glioma SNB-19 


0.0 


0.0 


Mammary gland 


2.6 


3.2 


glioma U251 


0.0 


0.0 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 


Heart (fetal) 


0.9 


0.4 


Breast ca.* 
(pi.ef)_T47D 


0.0 


0.0 


Heart 


0.0 


0.2 


Breast ca. BT- 
549 


0.0 


0.0 


Skeletal muscle 
(fetal) 


100.0 


100.0 


Breast ca. MDA- 
N 


0.0 


0.0 


Skeletal muscle 


0.2 


0.2 


Ovary 


2.5 


2.3 


Bone marrow 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 


Thymus 


0.5 


0.1 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


Lymph node 


0.1 


0.3 


Ovarian ca. 
OVCAR-8 


0.2 


0.2 


Colorectal 


0.4 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


0.2 


0.7 


Ovarian ca.* 
(ascites) SK-OV- 


0.0 


0.0 


o man l me s line 


n a 


U.o 


Uterus 






Colon ca.SW480 


0.4 j 


0.9 


Placenta 


7.4 


6.8 


Colon ca.* 
SW620(SW480 met) 


13.2 


17.3 


Prostate 


3.1 


2.8 


Colon ca. HT29 


0.0 


0.0 


Prostate ca * 
(bone metjrUo 


0.4 


0.0 


Colon ca. HCT-116 


0.0 


0.4 


Testis 


0.8 


0.3 


Colon ca. CaCo-2 


0.9 


0.7 


Melanoma 
Hs688(A).T 


0.0 


0.0 


Colon ca. 
tissue(OD03866) 


0.1 


0.6 


Melanoma* 
(met) 

Hs688(B).T 


0.3 


0.4 
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Colon ca. HCC-2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca.* (liver 
met)NCI-N87 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Bladder 


0.2 


0.3 


Melanoma LOX 
IMVI 


0.3 


0.0 


Trachea 


2.9 


4.5 


Melanoma* 
(met) SK-MEL-5 


0.1 


0.0 


Kidney 


0.0 


0.0 


Adipose 


1.5 


1.4 



labkim. Panel 2D 



Tissue Name 


Rel.Exp.(%) 
Ag2255,Run ; 
148399949 


Rel. Exp.(%) 
Ag2255,Run 
148492562 


Tissue Name 


ReL Exp.(%) 
Ag2255, Run 
148399949 


ReL Exp.(%) 
Ag2255,Run 
148492562 


Normal Colon 


9.1 


13.9 


Kidney Margin 
8120608 


0.0 


0.0 


CC Well to Mod 
Diff(OD03866) 


3.3 i 


2.0 


Kidney Cancer 
8120613 


0.0 


0.0 : 


CC Margin 
(OD03866) 


2.4 ] 


2.0 


Kidney Margin 
8120614 


1.9 


0.4 




CC Gr.2 

rectosigmoid 

(OD03868) 


0.8 


1.9 


Kidney Cancer 
9010320 


1.4 


0.8 


CC Margin 
(OD03868) 


0.0 


0.5 


Kidney Margin 
9010321 


0.4 


0.0 


CCMod Diff 
(ODO3920) 


0.0 


0.5 


Normal Uterus 


2.1 


1.3 


CC Margin 
(ODO3920) 


0.4 


0.8 


Uterus Cancer 
064011 


100.0 


85.3 


CC Gr.2 ascend 
colon(OD0392l) 


3.8 


4.3 


Normal Thyroid 


5.2 


8.4 


CC Margin 
(OD03921) 






Thyroid Cancer 
064010 


i ft 


ft 4 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


0.4 


0.0 


i nyroiu v^ancer 
A302152 


0.7 


1.4 


Liver Margin 

/r\T\r\A i new 
(QUU4309) 


0.0 


0.0 


Thyroid Margin : 
A302153 


0.3 


1.9 


Colon mets to lung 
(OD04451-01) 


0.0 


0.4 j 


Normal Breast 


5.1 


3.4 


Lung Margin 
(OD04451-02) 


3.3 


2.8 


Breast Cancer 
(OD04566) 


1.1 


2.4 | 


Normal Prostate 
6546-1 


15.8 


29.1 


Breast Cancer 
(OD04590-01) 


1.8 


3.8 


Prostate Cancer 
(OD04410) 


3.4 


7.2 


Breast Cancer 
Mets (OD04590- 
03) 


8.5 


12.2 


Prostate Margin 
(OD04410) 


17.1 


15.7 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.9 


1.0 


Prostate Cancer 
(OD04720-01) 


26.2 


51.4 


Breast Cancer 
064006 


7.5 


6.1 


Prostate Margin 
(OD04720-02) 


61.1 


69.7 


Breast Cancer 
1024 


13.3 


12.1 


Normal Lung 


13.5 


15.4 


Breast Cancer 


3.2 


4.5 
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VO lUiv 












Lung Met to Muscle 

\\JU\J** ZoO) 


1.6 


3.8 


Breast Margin 
9100265 


7.0 


6.2 


Muscle Margin 
VULMJ4zoO) 


1.6 


2.3 


Breast Cancer 
A209073 


10.7 


15.6 


Lung Malignant 
Cancer (OD03126) 


28.9 


29.5 


Breast Margin 
A2090734 


9.0 


11.7 


Lung Margin 

(UDUJlZo) 


8.7 


7.9 


Normal Liver 


0.0 


0.0 


Lung Cancer 

(LrUU44U4) 


92.7 


100.0 


Liver Cancer 
064003 


0.3 


0.0 


Lung Margin 


9.0 


9.0 


Liver Cancer 

1 AOC 


0.0 


0.0 


Lung Cancer 
(UU04565) 


9.7 


7.0 


Liver Cancer 
1026 


1.5 


0.4 


Lung Margin 
(OD04565) 


1.6 


0.8 


Liver Cancer 
6004-T 


0.0 


0.0 


Lung Cancer 
(OD04237-01) 


2.8 


0.9 


Liver Tissue 
6004-N 


0.2 


0.0 


Lung Margin 

/Y"vrvMT2*7 aii 
{UUU4Z.5 /-Uz J 


6.0 


10.7 


Liver Cancer 
6005-T 


0.5 


0.0 


Ocular Mel Met to 
Liver (UUU4J lUj 


0.0 


0.8 


Liver Tissue 

/AAC XT 

6005 -N 


0.0 


0.0 | 


Liver Margin 


0.0 


0.0 


Normal Bladder 5 


1.4 


0.8 


Melanoma Mets to 
Lung(OD04321) 


0.0 


0.0 


Bladder Cancer 
1023 


1.4 


0.0 


Lung Margin 
(OD04321) 


4.0 


7.2 


Bladder Cancer 
A302173 


7.5 


12.1 


Normal Kidney 


2.7 


1.8 


Bladder Cancer 
(OD04718-01) ! 


0-3 


2.1 


Kidney Ca, Nuclear 
grade2(OD04338) 


0.6 


1.3 


Bladder Normal 

Adjacent 

(OD04718-03) 


2.1 


3.5 


Kidney Margin 
(OD04338) 


2.2 


3.9 


Normal Ovary 


8.4 


6.0 


Kidney Ca Nuclear 
grade 1/2 


0.0 


0.0 


Ovarian Cancer 
064008 


37.6 


31.2 


Kidney Margin 


0.0 


0.9 


Ovarian Cancer 

(UJJU4 /Oo-U /; 


1.5 


1.4 


Kidney Ca, Clear 
cell type (OD04340) ; 


0.6 


0.0 


n-.m..«i -nrt 

Ovary Margin 
(OD04768-08) 


5.3 


5.3 


Kidney Margin 
(OD04340) 


1.0 


0.5 


Normal Stomach 


1.8 


3.3 


Kidney Ca, Nuclear 
grade J (UUU4J4o) 


1.2 


1.7 


Gastric Cancer 

rtrt^AI CO 

9060358 


3.8 


2.0 


iHnPV \A a roi n 
rviLuic_y ivittigiii 

(OD04348) 


0.8 


0.4 


Stomach Margin 
9060359 


1.9 


1.4 


Kidney Cancer 
(OD04622-01) 


0.8 


0.8 


Gastric Cancer 
9060395 


11.3 


12.2 


Kidney Margin 
(OD04622-03) 


0.4 


0.8 


Stomach Margin 
9060394 


2.9 


3.5 


Kidney Cancer 


0.4 


0.0 


Gastric Cancer 


2.4 


5.4 
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(OD04450-01) 




1 


9060397 j 




Kidney Margin 
(OD04450-03) | 


0.5 


0.7 


Stomach Margin j 
9060396 j 


1.9 


3.0 


Kidney Cancer 
8120607 


0.6 


1.4 


Gastric Cancer 1 
064005 ] 


4.8 


5.3 



Table 2 IE . Panel 3D 



Tissue Name 


Re!. Exp.(%) 
Ag2255, Run 
170745120 


Tissue Name 


ReL Exp.(%) 
Ag2255, Run 
170745120 


Daoy- Medulloblastoma 


a n 
U.U 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


1.0 


TE671- Medulloblastoma 


0.0 


ES-2- Ovarian clear cell carcinoma 


0.0 


T>T 0 1 \AoA X/f £>/4ii11/ i \Vk1or'+nmn 

xjjLos lvicQ- ivieuuiioDia stoma 


u.u 


Ramos- Stimulated with 
PMA/ionomycin 6h 


u.u 


PFSK-1- Primitive 
Neuroectodermal 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


0.0 


MEG-0 1 - Chronic myelogenous 
leukemia (megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


0.0 


Daudi- Burkitt's lymphoma 


0.0 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma 


0.0 


SK-N-SH- Neuroblastoma 
(metastasis) 


0.0 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


4.8 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


8.2 


Jurkat- T cell leukemia 


0.0 


xt/^t inm MhjulhilIjI-h ,,,.,',1 

XNL/i-rizyz- Mucoepi dermoid 
lung carcinoma 


17.4 


TF-1- Erythroleukemia 


0.0 


TMurc Cmoii /Mill i 1inn 
dm^-i 14- a mall ceil lung 

cancer 


7.9 


HUT 78- T-cell lymphoma 


0.0 


DMb- 79- Small cell lung 
cancer 


0.0 


U937- Histiocytic lymphoma 


0.0 1 


INL.1-11140- amaii cell lung 
cancer 


16.7 


KU-8 1 2- Myelogenous leukemia 


0.0 


xnci-xijzo- omaii cell lung 
cancer 


12.3 


769-P- Clear cell renal carcinoma 


0.0 


XT/^T XT/1 1*7 Cmoii /»*»11 1,. nn 

JNC1-IN41 /- small cell lung 
cancer 


0.0 


Caki-2- Clear cell renal carcinoma 


0.0 


NCI-H82- Small cell lung 
cancer 


0.9 


SW 839- Clear cell renal carcinoma 


0.0 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms 1 tumor 


0.0 


NCI-HI 155- Large cell lung 
cancer 


0.0 


Hs766T- Pancreatic carcinoma (LN 
metastasis) 


0.0 


NCI-H1299- Large cell lung 
cancer 


ft. 

0.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver metastasis) 


0.0 


NCI-H727- Lung carcinoid 


94.6 


SU86.86- Pancreatic carcinoma 
(liver metastasis) 


0.0 


NCI-UMC-ll-Lung 
carcinoid 


34.9 


BxPC-3- Pancreatic 
adenocarcinoma 


0.0 


LX-1- Small cell lung cancer 


100.0 


HPAC- Pancreatic adenocarcinoma 


0.0 


Colo-205- Colon cancer 


18.4 


MIA PaCa-2- Pancreatic carcinoma 


0.0 ! 
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KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma \ 


9.0 


KM20L2- Colon cancer 


0.0 


PANC- 1 - Pancreatic epithelioid ; 
ductal carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma (transitional; 
cell) 


0.0 


SW-48- Colon 
adenocarcinoma 


71.7 


5637- Bladder carcinoma 


0.5 


SW1 116- Colon 
adenocarcinoma 


8.5 


HT-1 197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


0.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


0.0 


HT-1 080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


0.0 


MG-63- Osteosarcoma 


0.0 


KATO HI- Gastric carcinoma 


0.0 


SK-LMS-1 - Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma (met 
to bone marrow) 


0.0 


NCI-SNU-1- Gastric 
carcinoma 


0.0 


A431- Epidermoid carcinoma 


21.6 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.0 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma (brain 
metastasis) 


0.0 


MKN-45- Gastric carcinoma 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric carcinoma 


0.0 


SCC-4- Squamous cell carcinoma 
of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.0 


SCC-9- Squamous cell carcinoma 
of tongue 


0.0 


RL95-2- Uterine carcinoma 


62.0 


SCC-15- Squamous cell carcinoma 
of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


41.2 


CAL 27- Squamous cell carcinoma 
of tongue 


0.0 



Table 2 IF . Panel 4D 



Tissue Name 


Rel.Exp,(%) 
Ag2255, Run 
148492583 


ReLExp.(%) 
Ag2255, Run 
152572164 


Tissue Name 


Rel.Exp.(%) 
Ag2255, Run 
148492583 


Rel. Exp.(%) 
Ag2255, Run 
152572164 


Secondary Thl act 


6.0 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVEC IFN gamma 


0.0 


0.0 


Secondary Trl act 


0.4 


0.0 


HUVEC TNF alpha* 
IFN gamma 


0.0 


0.0 


Secondary Thl rest 


0,0 


0.0 


HUVEC TNF alpha + 
IL4 


0.0 


0.0 


Secondary Th2 rest 


0.3 


0.8 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung Microvascular 
EC none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha + IL- 


0.0 


o.o : 
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lbeta 






Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.3 


Primary Trl act 


0.0 


0.0 


Microsvasular Dermal 
EC TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th I rest 


0.0 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


1.4 


0.3 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.6 


L2 


Primary Trl rest 


A A 

0.0 


A A 

0.0 


Small airway 
epithelium TNFalpha 
+ IL- lbeta 


3.6 


3.0 


CD45KA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery SMC 
rest 


0.0 


0.0 


CD4DK<J CD4 

lymphocyte act 


0.0 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.8 


0.0 


LDo lymphocyte act 


A A 

0.0 


A A 

0.0 


Astrocytes rest 


A A 

0.0 


A A 

0.0 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


Astrocytes TNFalpha 
+ IL- lbeta 


0.0 


0.0 


Secondary CD 8 
lymphocyte act 


0.0 


0.0 


KU-8 12 (Basophil) 
rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl_anti- 

v^DiO Url 1 1 


0.0 


0.0 


CCD1106 

(Keratinocytes) none 


17.2 


14.0 


LAJv ceils rest 


a a 
0.0 


A A 

0.0 


CCD1106 
(Keratinocytes) 
TNFalpha + IL-lbeta 


2.4 


A. O 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


2.4 


2.4 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.0 


0.0 


¥ A V 1 1 _ TT O i irwi 

LAK cells IL-2+IFN 
gamma 


0.0 


0.0 


NCI-H292 none 


12.2 


14.2 


T A V n .11 n TT i TT 

LAJv cells 1L-Z+ 1L- 

18 


0.0 


0.0 


NCI-H292 IL-4 


100.0 


100.0 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


11.3 


14.3 


INK (Jells IL-2 rest 


A A 

0.0 


A A 

0.0 


NCI-H292 IL-13 


A—t 1 

47.3 


65.5 


Two Way MLR 3 
day 


0.0 


0.0 


NCI-H292 IFN 
gamma 


8.1 


8.1 


lwoWayMLR5 
dav 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 
day 


0.0 


0.0 


HPAEC TNF abha + 
IL-1 beta 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast none 


0.0 


0.0 


PBMC PWM 


0.0 


0.0 


Lung fibroblast TNF 
alpha + IL-1 beta 


0.0 


0.0 


PBMC PHA-L 


0.0 


0.4 


Lung fibroblast IL-4 


0.0 


0.0 


Ramos (B cell) none 


0.0 


0.0 


Lung fibroblast IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast IL-13 


0.2 


0.0 


B lymphocytes PWM 


0.0 


0.4 


Lung fibroblast IFN 


0.0 


0.0 
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■ 






gamma 






B lymphocytes 
CD40L and IL-4 


0.2 


0.3 


Dermal fibroblast 
CCD1070rest 


0.0 


0.3 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD1070TNF alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.4 


0.0 


Dermal fibroblast 
CCD1070IL-1 beta 


0.0 


0.0 


Dendritic cells none 


0.0 


0.0 


Dermal fibroblast IFN 

gaUUJla 


0.3 


0.0 


Dendritic cells LPS 


0.0 


0.0 


UCIJIulI IlurUDlool 

4 


2.1 


0.3 


Dendritic cells anti- 
CD^ 


0.0 


0.0 


IBD Colitis 2 


0.7 


0.4 


Monocytes rest 


0.0 


0.0 


IBD Crohn's 


0.3 


0.0 


Monocytes LPS 


0.0 


0.4 


Colon 


6.1 


6.3 


Macrophages rest 


0.0 


0.0 


Lung 


9.7 


15.2 


Macrophages LPS 


0.0 


0.0 


Thymus 


1.6 


0.9 


HUVEC none 


0.0 


0.0 


Kidney 


1.5 


1.7 


HUVEC starved 


0.0 


0.0 









AI_comprehensive panel_vL0 Summary: Ag2255 Two experiments with the same 
probe and primer set both show highest expression of the CG50379-01 gene, a Frizzled-10 
homolog, in samples from a subset of emphysema patients (CTs=31-32). In addition, this gene 
5 is also expressed at moderate levels in samples from the mucoepidermoid pulmonary epithelial 
cell line NCI-H292 activated with IL-4 or IL-13 in culture. Based on this expression profile, 
small molecule drugs or antibodies that antagonize the action of the putative 7-transmembrane 
receptor encoded by the CG503 79-01 gene may be useful as therapeutics which reduce or 
eliminate the symptoms in patients with allergy, asthma, or chronic obstructive pulmonary 
10 diseases. 

Panel 1.3D Summary: Ag2255 Two experiments with the same probe and primer set 
both show highest expression of the CG50379-01 gene, a Frizzled-10 homolog, in samples 
derived from fetal skeletal muscle (CTs=29-30). Furthermore, expression in fetal skeletal 
muscle is significantly higher than in adult skeletal muscle (CTs=38). Thus, expression of this 

15 gene could be used to differentiate between fetal and adult skeletal muscle. In addition, the 
significantly higher levels of expression in fetal skeletal muscle suggest that this gene product 
may enhance muscular growth or development in the fetus and thus may also act in a 
regenerative capacity in the adult. Therefore, therapeutic modulation of the protein encoded by 
this gene could be useful in treatment of muscle related diseases. More specifically, treatment 

20 o f weak or dystrophic muscle with the protein encoded by this gene could restore muscle mass 
or function. 
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The CG5Q379-01 gene is also expressed in small cell lung cancer and colon carcinoma. 
Therefore, expression of this gene could be used to differentiate between these samples and 
other samples on this panel. Furthermeore, therapeutic targeting of FZD10 with a monoclonal 
antibody is anticipated to limit or block the extent of tumor cell migration, invasion and 
5 growth, specifically in lung and colon tumors. 

References: 

Koike J, Takagi A, Miwa T, Hirai M, Terada M, Katoh M Molecular cloning of 
Frizzled- 10, a novel member of the Frizzled gene family. Biochem Biophys Res Commun 
1999 Aug 19;262(l):39-43 

10 In the above reference, the Frizzled genes are found to encode WNT receptors. 

Frizzled-10 (FZD10) was cloned and characterized. Nucleotide sequence analysis showed that 
human FZD10 gene encodes a seven-transmembrane-receptor of 581 amino acids, with an N- 
terminal cysteine-rich domain and a C-terminal Ser/Thr-Xxx-Val motif. Larger amounts of 
FZD10 mRNA, 4.0 kb in size, were detected in the placenta and fetal kidney, followed by fetal 

15 lung and brain. In adult brain, FZD1 0 mRNA was abundant in the cerebellum. Among cancer 
cell lines, FZD10 was highly expressed in a cervical cancer cell line, HeLa S3, and moderately 
in a colon cancer cell line, SW480. The FZD10 gene was mapped to human chromosome 
12q24.33. 

Kawakami Y, Wada N, Nishimatsu S, Nohno T Involvement of frizzled-10 in Wnt-7a 
20 signaling during chick limb development. Dev Growth Differ 2000 Dec;42(6):561-9 

Abstract: The dorsal ectoderm of the limb bud is known to regulate anterior-posterior 
patterning as well as dorsal-ventral patterning during vertebrate limb morphogenesis. Wnt-7a, 
expressed in the dorsal ectoderm, encodes a key molecule implicated in these events. In the 
present study, chicken frizzled-10 (Fz-10) encoding a Wnt receptor was used to study 

25 mechanisms of Wnt-7a signaling during chick limb patterning, because its expression is 

restricted to the posterior-distal region of the dorsal limb bud. Fz-10 transcripts colocalize with 
Sonic hedgehog (Shh) in the dorsal side of stages 18-23 chick limb buds. It was demonstrated 
that Fz-10 interacts with Wnt-7a to induce synergistically the expression of Wnt-responsive 
genes, such as Siamois and Xnr3, in Xenopus animal cap assays. In the chick limb bud, Fz-10 

30 expression is regulated by Shh and a signal from the dorsal ectoderm, presumably Wnt-7a, but 
not by signals from the apical ectodermal ridge. These results suggest that Fz-10 acts as a 
receptor for Wnt-7a and has a positive effect on Shh expression in the chick limb bud. 
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Panel 2D Summary: Ag2255 Two experiments with the same probe and primer set 
both show highest expression of the CG50379-01 gene, a Frizzled-10 homolog, in samples 
derived from uterine and lung cancer (CTs=30-31). Significant expression is also seen in 
prostate cancer. In addition, this gene is overexpressed in uterine, lung and gastric tumors 
5 compared with their nornial adjacent tissue. Therefore, therapeutic targeting of FZD10 with a 
monoclonal antibody is anticipated to limit or block the extent of tumor cell migration, 
invasion and growth, preferably in lung, uterine, prostate, gastric and ovarian tumors. 

Panel 3D Summary: Ag2255 The expression of the CG50379-01 gene appears to be 
highest in a sample derived from a lung cancer cell line (LX-1)(CT=30.7). There also appears 
10 to be substantial expression in other lung cancer cell lines as well as colon cancer cell lines. 
This expression is consistent with the expression seen in Panel 1 .3D. Thus, the expression of 
this gene could be used to distinguish LX-1 samples from other samples in the panel. 
Moreover, therapeutic modulation of thie gene, through the use of small molecule drugs, 
antibodies or protein therapeutics might be beneficial in the treatment of lung or colon cancer. 

15 Panel 4D Summary: Ag2255 Two experiments with the same probe and primer set 

both show highest expression of the CG50379-01 gene, a Frizzled-10 homolog, in samples 
derived from the pulmonary mucoepidermoid cell line NCI-H292 stimulated with EL-4 
(CTs=30). Significant expression is also seen in IL-13 activated NCI-H292. This prominent 
expression in lung-derived tissue is consistent with the previous panels and particularly 

20 expression in this cell line is consistent with the expression in Al comprehensive panel vl .0. 
Thus, this expression profile indicates that this gene product may play a key role as a mediator 
of inflammation, especially in late-phase allergic reactions, and as a mediator of local cellular 
movement or trafficking into the inflamed area by cytokines and chemokines. Therefore, 
therapeutic targeting of CG50379-01 with a monoclonal antibody or small molecule drug that 

25 antagonize the action of this 7-membrane receptor homolog is anticipated to limit or block the 
extent of inflammation potential and thus the symptoms, caused by pro-inflammatory 
cytokines such as IL-4 or EL- 13, when these cytokines are induced in allergic, asthma and 
COPD patients. 

References: 

30 Louahed J, Toda M, Jen J, Hamid Q, Renauld JC, Levitt RC, Nicolaides NC 

Interleukin-9 upregulates mucus expression in the airways. Am J Respir Cell Mol Biol 2000 
Jun;22(6):649-56 
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Abstract: Interleukin (IL)-9 has recently been shown to play an important role in 
allergic disease because its expression is strongly associated with the degree of airway 
responsiveness and the asthmatic-like phenotype. 1L-9 is a pleiotropic cytokine that is active 
on many cell types involved in the allergic immune response. Mucus hypersecretion is a 
5 clinical feature of chronic airway diseases; however, the mechanisms underlying the induction 
of mucin are poorly understood. In this report, it is shown that IL-9 regulates the expression of 
a subset of mucin genes in lung cells both in vivo and in vitro. In vivo, the constitutive 
expression of IL-9 in transgenic mice results in elevated MUC2 and MUC5AC gene 
expression in airway epithelial cells and periodic acid-Schiff-positive staining (reflecting 

10 mucous glycogenates). Similar results were observed in C57BL/6J mice after IL-9 
intratracheal instillation. In contrast, instillation of the T helper 1 -associated cytokine 
interferon gamma failed to induce mucin production. In vitro, our studies showed that IL-9 
also induces expression of MUC2 and MUC5AC in human primary lung cultures and in the 
human muccoepidermoid NCI-H292 cell line, indicating a direct effect of IL-9 on inducing 

15 mucin expression in these cells. Altogether, these results suggest that upregulation of mucin by 
IL-9 might contribute to the pathogenesis of human inflammatory airway disorders, such as 
asthma. These data extend the role of the biologic processes that IL-9 has on regulating the 
many clinical features of asthma and further supports the IL-9 pathway as a key mediator of 
the asthmatic response. 

20 Zheng T, Zhu Z, Wang Z, Homer RJ, Ma B, Riese RJ Jr, Chapman HA Jr, Shapiro SD, 

Elias JA Inducible targeting of IL-13 to the adult lung causes matrix metalloproteinase- and 
cathepsin-dependent emphysema. J Clin Invest 2000 Nov;106(9):1081-93 

Abstract: Cigarette smoke exposure is the major cause of chronic obstructive 
pulmonary disease (COPD). However, only a minority of smokers develop significant COPD, 

25 and patients with asthma or asthma-like airway hyperresponsiveness or eosinophilia 

experience accelerated loss of lung function after cigarette smoke exposure. Pulmonary 
inflammation is a characteristic feature of lungs from patients with COPD. Surprisingly, the 
mediators of this inflammation and their contributions to the pathogenesis and varied natural 
history of COPD are not well defined. Here it is shown that IL-13, a critical cytokine in 

30 asthma, causes emphysema with enhanced lung volumes and compliance, mucus metaplasia, 
and inflammation, when inducibly overexpressed in the adult murine lung. MMP-2, -9, -12, - 
13, and -14 and cathepsins B, S, L, H, and K were induced by IL-13 in this setting. In addition, 
treatment with MMP or cysteine proteinase antagonists significantly decreased the 
emphysema and inflammation, but not the mucus in these animals. These studies demonstrate 
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that IL-13 is a potent stimulator of MMP and cathepsin-based proteolytic pathways in the 
lung. They also demonstrate that IL-13 causes emphysema via a MMP- and cathepsin- 
dependent mechanism(s) and highlight common mechanisms that may underlie COPD and 
asthma. 

5 SEC4(CG55023-01/SC46872089) 

Expression of gene CG55023-01 was assessed using the primer-probe sets Ag692, Ag264 and 
Ag264b, described in Tables 22A, 22B and 22C. Results of the RTQ-PCR runs are shown in 
Tables 22D, 22E, 22F, 22G and 22H. 



Table 22A . Probe Name Ag692 



Primers 


Sequences 


Length 


Start Position 


Forward 


5-cttgaagttctcacacctttgc-3' (SEQ ID NO: 144) 


22 


207 


Probe 


TET-5'-tcataacagttactgcatcaacggtg-3'-TAMRA (SEQ ID NO: 145) 


26 


237 


Reverse 


S'-tcatggtggaatgcacaag^' (SEQ ID NO: 146) 


19 


263 



10 Table 22B . Probe Name Ag264 



Primers 


Sequences 1 


Lengthjstart Position 


Forward 


S'-gtctatcttttattcaacgcaatgaca^' (SEQ ID NO: 147) 


27 i 




Probe 


TET-5*-agtcacggctgcctcttcggtca-3'-TAM^ (SEQ ID NO: 148); 


23 


104 


Reverse 


S'-gggctgtgattggaggtgtt-^ (SEQ ID NO: 149) 


20 


129 


Table 22C. Probe Name Ae264b 


Primers 


Sequences 


Length 


Start Position 


Forward 


S'-gtctatcttttattcaacgcaatgaca-S' (SEQ ID NO:150) 


27 


73 


Probe 


TET-5'<acggctgcctcttcggtcagtgO'-TAMRA (SEQ ID NO: 151) 


23 


101 


Reverse 


5'-gggctgtgattggaggtgtta-3' (SEQ ID NO: 152) 


21 


128 



Table 22D . CNS_neurodegeneration_vl.O 



Tissue Name 


Rel.Exp.(%)Ag692,Run 
224996549 


Tissue Name 


Rel. £xp.(%) Ag692, Run 
224996549 


AD I Hippo 


0.0 


Control (Path) 3 
Temporal Ctx 


15.4 


AD 2 Hippo 


5.6 


Control (Path) 4 
Temporal Ctx 


17.6 


AD 3 Hippo 


0.0 


AD 1 Occipital Ctx 


21.0 | 


AD 4 Hippo 


0.0 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


69.7 


AD 3 Occipital Ctx 


31.9 


AD 6 Hippo 


70.2 


AD 4 Occipital Ctx 


'22.4 


Control 2 Hippo 


61.6 


AD 5 Occipital Ctx 


24.3 


Control 4 Hippo 


27.2 


AD 6 Occipital Ctx 


75.8 


Control (Path) 3 Hippo 


0.0 


Control 1 Occipital Ctx 


20.7 


AD 1 Temporal Ctx 


0.0 


Control 2 Occipital Ctx 


41.8 


AD 2 Temporal Ctx 


37.4 


Control 3 Occipital Ctx 


21.9 


AD 3 Temporal Ctx 


0.0 


Control 4 Occipital Ctx 




AD 4 Temporal Ctx 


10.5 


Control (Path) 1 


75.8 
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lOccipital Ctx 




AD 5 Inf Temporal Ctx 


81.2 


jControl (Path) 2 


0.0 


AD 5 SupTemporal Ctx 


92.7 


Control (Path) 3 

j LCI p lull V^IA 


0.0 


AD 6 Inf Temporal Ctx 


23.5 


jControl (Path) 4 
|UCCipiiai y^TX 


0.0 


ajj o o up i emporai ^ix 


69.3 


(Control 1 Parietal Ctx 


JU.O 


Control 1 Temporal Ctx 


66.0 


JControl 2 Parietal Ctx 


42.6 


Control 2 Temporal Ctx 


44.8 


jControl 3 Parietal Ctx 


18.3 


Control 3 Temporal Ctx 


0.0 


[Control (Path) 1 Parietal 
jCtx 


53.6 


Control 4 Temporal Ctx 


21.2 


jControl (Path) 2 Parietal 
JCtx 


22.2 


Control (Path) 1 
Temporal Ctx 


64.2 


jControl (Path) 3 Parietal 
JCtx 


0.0 


Control (Path) 2 
Temporal Ctx 


100.0 


Control (Path) 4 Parietal 
|Ctx 


25.5 



Table 22E . Panel 1 



Tissue Name 


Rel. 
Exp<%) 
Ag264, Run 


Rel. 
Exp.(%) 
Ag264, Run 


Ret. 
Exp.(%) 
Ag264b, 

Run 
97806010 


Tissue Name 


Rel. 
Exp.(%) 
Ag264, Run 


Rel. 
Exp.(%) 
Ag264, Run 

55 / y**yiM 


Rel. 
Exp.(%) 
Ag264b, 

Run 
97806010 


Endothelial cells 


0.0 


0.0 


2.5 


Renal ca. 786- 
0 


0.0 


0.0 


2.4 


Endothelial cells 
(treated) 


0.0 


0.0 


2.6 


Renal ca. 
A498 


0.0 


0,0 


2.3 


Pancreas 


0.0 


0.0 


3.5 


Renal ca. RXF 
393 


0.0 


0.0 


3.1 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


2.2 


Renal ca. 
ACHN 


0.0 


0.0 


3.5 


Adrenal gland 


0.0 


0.0 


3.6 


Renal ca. UO- 
31 


0.0 


0.0 


2.5 


Thyroid 


0.0 


0.0 


3.7 


Renal ca. TK- 
10 


0.0 


0.0 


2.3 


Salivary gland 


0.0 


0.0 


2.8 


Liver 


0.0 


0.0 


2.6 


Pituitary gland 


0.0 


0.0 


2.4 


Liver (fetal) 


0.0 


0.0 


3.0 


Brain (fetal) 


0.0 


0.0 


3.2 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


2.2 


Brain (whole) 


0.0 


0.0 


2.5 


Lung 


0.0 


0.0 


4.5 


Brain 
(amygdala) 


0.0 


0.0 


2.7 


Lung (fetal) 


0.0 


0.0 


3.4 


Brain 

(cerebellum) 


0.0 


0.0 


3.2 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


3.0 


Brain 

(hippocampus) 


0.0 


0.0 


4.6 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


0.0 


2.4 


Brain (substantia 
nigra) 


0.0 


0.0 


3.1 


Lung ca. 
(s.cell var.) 
SHP-77 


0.0 


0.0 


2.0 
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Brain (thalamus) 


0.0 


0.0 


4.0 


Lung ca. 
(large 
cell)NCI- 
H460 


37.1 


39.8 


68.8 


Brain 

(hypothalamus) 


0.0 


0.0 


4.7 


Lung ca. (non- 
sm. cell^A549 


0.0 


0.0 


2.1 


Spinal cord 


0.0 


0.0 


2.9 


Lung ca. (non- 
s.cell) NCI- 
H23 


0.0 


0.0 


3.7 


glio/astro U87- 
MG 


- 0.0 


0.0 


3.3 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


0.0 


3.2 


glio/astro U-l 18- 
MG 


0.0 


0.0 


2.4 


Lung ca. (non- 

s.cl)NCI- 

H522 


0.0 


0.0 


2.9 


astrocytoma 
SW1783 


0.0 


0.0 


3.1 


Lung ca. 
(squam) SW 
900 


0.0 


0.0 


3.4 


neuro*; met SK- 
N-AS 


0.0 


0.0 


3.0 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.0 


2.9 


astrocytoma SF- 
539 


0.0 


0.0 


2.3 


Mammary 
gland 


0.0 


0.0 


2.9 


astrocytoma 
SNB-75 


0.0 


0.0 


2.6 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


0.0 


2.1 


glioma SNB-19 


0.0 


0.0 


2.8 


Breast ca.* 
(pl.ef) MDA- 
MB-23 1 


0.0 


0.0 


2.9 


glioma U251 


0.0 


0.0 


2.1 


Breast ca.* 
(pi. ef)T47D 


0.0 


0.0 


3.8 


glioma SF-295 


0.0 


0.0 


4.1 


Breast ca. BT- 
549 


0.0 


0.0 


2.0 


Heart 


0.0 


0.0 


4.5 


Bieast ca. 
MDA-N 


0.0 


0.0 


2.4 


skeletal muscle 


A A 

0.0 


A A 

0.0 


2.8 


Ovary 


A A 

0.0 


A A 

0.0 


1 A 

3.0 


Bone marrow 


0.0 


0.0 


2.8 


Ovarian ca. 

UVCAK-3 


0.0 


0.0 


6.9 


Thymus 


0.0 


0.0 


4.6 


Ovarian ca. 

fW jf-\ in A 

OVCAR-4 


0.0 


0.0 


2.2 


Spleen 


0.0 


0.0 


2.2 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


2.7 


Lymph node 


0.0 


0.0 


2.4 


Ovarian ca. 
OVCAR-8 


0.0 


0.0 


3.0 


Colon 
(ascending) 


0.0 


0.0 


2.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


2.6 


Stomach 


0.0 


0.0 


3.6 


Ovarian ca. 
(ascites) SK- 
OV-3 


0.0 


0.0 


2.8 


Small intestine 


0.0 


0.0 


2.5 


Uterus 


0.0 


0.0 


2.3 


Colon ca. 
SW480 


0.0 


0.0 


2.4 


Placenta 


0.0 


0.0 


4.7 


Colon ca.* 
SW620 (SW480 
met) 


0.0 


0.0 


2.7 


Prostate 


0.0 


0.0 


2.4 


Colon ca. HT29 


0.0 


0.0 


2.5 


Prostate ca.* 
(bone met) 


100.0 


100.0 


100.0 
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PC-3 








Colon ca. HCT- 
116 


0.0 


0.0 


2.8 


Testis 


0.0 


10.0 


5.3 


Colon ca. CaCo- 
2 


0.0 


0.0 


4.0 


Melanoma 
Hs688(A).T 


0.0 


0.0 


2.4 


i^oion ca. nv^ i - 
15 


0.0 


0.0 


2.0 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


3.7 


Colon ca.HCC- 
2998 


0.0 


0.0 


2.6 


Melanoma 
UACC-62 


0.0 


0.0 


3.1 


Gastric ca. * 
(liver met) NCI- 
N87 


0.0 


0.0 


3.1 


Melanoma 
M14 


0.0 


0.0 


2.4 


Bladder 


0.0 


0.0 


2.8 


Melanoma 
LOX IMVl 


0.0 


0.0 


3.3 


Trachea 


0.0 


0.0 


2.7 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


0.0 


2.5 


Kidney 


0.0 


0.0 


2.4 


Melanoma 
SK-MEL-28 


0.0 


0.0 


2.6 


Kidney (fetal) 


0.0 


0.0 


3.3 











Table 22F . Panel 1.2 



Tissue Name 


Rel.Exp.(%) 
Ag692, Run 
114250175 


Rel. Exp.(%) 
Ag692, Run 
117052376 


Tissue Name 


Rel. Exp.(%) 
Ag692, Run 
114250175 


Rel. Exp.(%) 
Ag692, Run 
117052376 


Endothelial ceils 


2.9 1 


0.0 


Renal ca. 786-0 


1.6 


0.4 


Heart (Fetal) 


0.2 | 


0.0 


Renal ca. A498 


1.1 


0.0 


Pancreas 






Renal ca. RXF 
393 


0.1 


0.0 


Pancreatic ca. 
CAPAN2 


2.3 


0.4 


Renal ca. ACHN 


3.4 


0.6 


Adrenal Gland 


16 


0.1 


Renal ca. UO-31 


4.5 


0.1 


Thyroid 


0.9 


0.0 


Renal ca. TK-10 


8.0 


2.2 


Salivary gland 


3.8 


0.7 


Liver 


1.0 


0.0 


Pituitary gland 




0.0 


Liver (fetal) 


1.1 


0.3 


Brain (fetal) 




0.0 


Liver ca. 

(hepatoblast) 

HepG2 


1.3 


0.0 


Brain (whole) 


1.0 


0.0 


Lung 


6.7 


5.1 


Brain (amygdala) 


0.2 


0.0 


Lung (fetal) 


1.5 


0.9 


Brain (cerebellum) 


1.4 


0.0 


Lung ca. (small 
cell) LX-1 


6.5 


1.2 


Brain 

(hippocampus) 


0.4 


0.0 


Lung ca. (small 
cell)NCI-H69 


0.9 


0.1 


Brain (thalamus) 


0.6 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


0.4 


0.0 


Cerebral Cortex 


2.0 


0.0 


Lung ca. (large 
cell)NCI-H460 


41.8 


36.3 


Spinal cord 


2.6 


0.3 


Lung ca. (non- 
sm. cell) A549 


3.3 


0.8 


glio/astro U87-MG 


13.5 


6.5 


Lung ca. (non- 
s.cell) NCI-H23 


1.1 


0.0 


glio/astroU-118- . 


2.2 


0.9 


Lung ca. (non- 


6.8 


3.7 
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MG 


! 




s.cell) HOP-62 






astrocytoma 
SW1783 




0.9 


Lung ca. (non- 
s.cl) NCI-H522 


20.6 


10.1 


neuro*;met SK-N- 
AS 


4.9 


0.0 


Lung ca. 

(squam.) SW 900 


10.4 


6.5 


astrocytoma SF- 

539 i 


0.5 


0.0 


Lung ca. 
(squam.) NCI- 
H596 


1.5 


0.0 


astrocytoma SNB- ' 
75 


0.1 


0.0 


Mammary gland 


5.5 


0.8 


glioma SNB- 19 


4.4 


1.0 


Breast ca.* (pl.e£) 
MCF-7 


0.4 


0.0 


glioma U251 


0.8 


0.0 

... : 


Breast ca.* (pl.ef) 
MDA-MB-231 


2.2 


0.8 


glioma SF-295 


4.0 ] 


0.0 


Breast ca.* (pi. 
ef)T47D 


4.0 


1.9 


Heart 


5.3 


3.4 


Breast ca. BT- 
549 


0.7 


0.1 


Skeletal Muscle 




0.0 


Breast ca. MDA- 
N 


15.0 


0.0 


Bone marrow 


1.7 


2.1 


Ovary 


0.2 


0.0 


Thymus 


0.0 


0.2 


Ovarian ca. 
OVCAR-3 


16.3 


6.9 


Spleen 


0.6 


0.0 


Ovarian ca. 
OVCAR-4 


0,5 


0.0 


Lymph node 


0.8 


0.0 


Ovarian ca. 
OVCAR-5 


6.9 


2.6 


Colorectal Tissue 


o.i 1 


0.0 


Ovarian ca. 
OVCAR-8 


0.2 


0.0 


Stomach 


3.7 


1.8 


Ovarian ca. 
IGROV-1 


12.6 


8.5 


Small intestine 


1.1 


0.1 


Ovarian ca. 
(ascites) SK-OV- 


3.1 


0.9 


Cnlnn rn ^W4Rft 
V_AHUH Id. lJ vv *tov/ 


ft 


ft ft 


Uterus 


0 4 


0.0 


Colon ca.*SW620 

^oWHoU JTki) 


1-9 


0.0 


Placenta 


6.5 


4.7 


Colon ca. HT29 


2.2 


0.3 


Prostate 


0.8 


0.0 


Colon ca. HCT- 
116 


3.4 


1.4 


Prostate ca.* 
(bone met) PC-3 


100.0 


100.0 


Colon ca. CaCo-2 


1.2 


0.2 


Testis 


8.7 


8.0 i 


Colon ca. Tissue 
(OD03866) 


0.3 

r - ■ — ' — H 


0.0 


Melanoma 
Hs688(A).T 


0.5 


0.0 


Colon ca. HCC- 
2998 


» i 


2.0 


Melanoma* (met) 
Hs688(B).T 


1.4 


0.7 


Gastric ca.* (liver 
met) NCI-N87 


11.9 


2.9 


Melanoma 
UACC-62 


1.0 


0.0 


Bladder 


2.5 


0.8 


Melanoma M14 


4.0 


0.0 


Trachea 


1.2 


0.0 


Melanoma LOX 
IMVI 


1.5 


0.3 


Kidney 


2.3 


0.0 


Melanoma* (met) 
SK-MEL-5 


5.1 


0.0 


Kidney (fetal) 


2.5 


0.2 
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Table 22G. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag264, Run 
144872209 


Rel. Exp.(%) 
Ag692, Run 
145177146 


Tissue Name 


Rel. £xp^%) 
Ag264, Run 
144872209 


Rel. Exp.(%) 
Ag692,Run 
145177146 


Normal Loion 


3.1 


3.2 


Kidney Margin 
8120608 


A A 

u.u 


U.U 


CC Well to Mod 
DifT(OD03866) 


0.0 


0.3 


Kidney Cancer 
8120613 


0.0 


A A 

0.0 


CC Margin 
(OD03866) 


0.0 


1.0 


Kidney Margin 
8120614 


A A 

0.0 


A A 
U.U 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.7 


0.0 


Kidney Cancer 
9010320 


0.0 


0.0 


CC Margin 
(OD03868) 


0.0 


0.6 


Kidney Margin 
9010321 


0.0 


0.3 


CC Mod DifT 
(ODO3920) 


0.0 


0.0 


Normal Uterus 


0.0 


0.0 


CC Margin 
(ODO3920) 


A A 
0.0 


A 1 

U.3 


Uterus Cancer 
064011 


A A 

u.u 


U.O 


CC Gr.2 ascend 
colon (OD0392 11 


A A 

0.0 


A *7 

0.7 


Normal Thyroid 


A 

0.2 


A A 

U.U 


CC Margin 
(0DO3921) 


A A 

0.0 


1.3 


Thyroid Cancer 
064010 


A A 


A 1 
U.J 


CCfrom Partial 

Hepatectomy 

(ODO4309)Mets 


0.0 


0.3 


Thyroid Cancer 
A302152 


0.3 


0.0 


Liver Margin 
(ODO4309) 


0.0 


0.0 


Thyroid Margin 
A302153 


0.0 


0.3 


Colon mets to lung 
(OD04451-01) 


A 1 

0.J 


1 A 

1.0 


Normal Breast 


2.0 


1 A 
LA 


Lung Margin 
(OD04451-02) 


4.5 


1.3 


Breast Cancer 
(OD04566) 


0.0 


0.0 


Normal Prostate 
6546-1 


0.0 


1.4 


Breast Cancer 
(OD04590-01) 


0.0 


0.0 


Prostate Cancer 

/f\T\f\ A A 1 rt\ 

(OD04410) 


0.5 


0.9 


Breast Cancer 
Mets (OD04590- 

n 


0.3 


0.0 


Prostate Margin 
(OD04410) 


0.0 


0.3 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.0 


0.3 


Prostate Cancer 
(OD04720-01) 


0.4 


0.3 


Breast Cancer 
064006 


11.9 


7.4 


Prostate Margin 
(OD04720-02) 


1.7 


2.7 


Breast Cancer 
1024 


3.1 


3.1 


Normal Lung 
061010 


0.3 


l.l 


Breast Cancer 
9100266 


0.4 


0.0 


Lung Met to Muscle 
(OD04286) 


100.0 


98.6 


Breast Margin 
9100265 


0.0 


0.3 


Muscle Margin 
(OD04286) 


0.0 

— f 


0.9 


Breast Cancer 
A209073 


22.7 


16.2 


Lung Malignant 
Cancer (OD03 126) 


0.3 


0.9 


Breast Margin 
A2090734 


2.2 


1.6 


Lung Margin 
(OD03126) 


0.8 


2.3 


Normal Liver 


0.0 


0.7 


Lung Cancer 


81.2 


100.0 


Liver Cancer 


0.0 


0.5 
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(ODQ4404) 






064003 






Lung Margin 
(OD04404) 


3.7 


3.8 | 


Liver Cancer 
1025 


0.0 


0.3 


Lung Cancer 
(OD04565) 


5.8 


3.8 


Liver Cancer 
1026 


0.0 


0.0 


Lung Margin 
(OD04565) 


0.0 


0.7 


Liver Cancer 
6004-T 


0.0 


0.7 


Lung Cancer 
(OD04237-01) 


0.7 


1.0 


Liver Tissue 
6004-N 


0.0 


0.1 


Lung Margin 
(OD04237-02) 


4.9 


8.8 


Liver Cancer 
6005-T 


0.0 


0.2 


Ocular Mel Met to 
Liver (OD043 10) 


0.0 


0.0 


Liver Tissue 
6005-N 


0.0 


0.0 


Liver Margin 
(ODO4310) 


0.0 


0.5 


Normal BladdeT 


0.7 


0.0 


Melanoma Mets to 
Lung (OD04321) 


0.0 


0.0 


Bladder Cancer 
1023 


0.0 


0.0 


Lung Margin 
(OD04321) 


8.8 


7.5 


Bladder Cancer 
A302173 


50.7 


48.6 


Normal Kidney 


0.0 


1.0 


Bladder Cancer 
(OD04718-01) 


7.3 


7.0 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


1.6 


1.6 


Bladder Normal 

Adjacent 

(OD04718-03) 


0.3 


0.5 


Kidney Margin 
(OD04338) 


0.0 


0.6 


Normal Ovary 


0.0 


0.0 


Kidney Ca Nuclear 
grade 1/2 
(OD04339) 


0.0 


1.8 


Ovarian Cancer 
064008 


3.8 


5.6 


Kidney Margin 
(OD04339) 


0.2 


0.6 


Ovarian Cancer 
(OD04768-07) 


0.0 


0.0 


Kidney Ca, Clear 
cell type (OD04340) 


0.3 


1.3 


Ovary Margin 
(OD04768-08) 


34.2 


28.1 


Kidney Margin 
(OD04340) 


0.8 


2.4 


Normal Stomach 


0.0 


0.0 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


0.0 


Gastric Cancer 
9060358 


0.0 


0.0 


Kidney Margin 
(OD04348) 


1.4 


0.8 


Stomach Margin j 
9060359 


0.0 


0.0 


Kidney Cancer 
(OD04622-01) 


0.3 


0.3 


Gastric Cancer 
9060395 


0.3 


0.5 


Kidney Margin 
(OD04 622-03) 


0.3 


0.3 


Stomach Margin 
9060394 


0.0 


0.0 


Kidney Cancer 
(OD04450-01) 


0.0 


0.0 


Gastric Cancer 
9060397 


0.0 


0.0 


Kidney Margin 
(OD04450-03) 


0.0 


0.6 


Stomach Margin 
9060396 


0.0 


0.0 


Kidney Cancer 
8120607 


0.3 


0.0 


Gastric Cancer 
064005 


0.0 


0.2 



Table 22H . Panel 4D 



Tissue Name 


Rel. Exp.(%) Ag692, 
Run 164318656 


Tissue Name 


Rel. £xp.(%) Ag692, 
Run 164318656 


Secondary Thl act 


2.2 


HUVECIL-lbeta 


0.3 
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Secondary Th2 act 


2.8 


HUVEC IFN gamma 


1.3 


Secondary Trl act 


8.4 


T-TT TVU^ 1 TMT? alnlio 4- TPXI 

nu vtV/ i iNr aipna ^ ir jn 
gamma 


0.0 


Secondary Thl rest 


0,4 


HUVEC TNF alpha + IL4 


0.0 


kjwMjIIUal V x I1Z> I Co I 




HT WTEC TT 1 1 


o s 

V.J 


Secondary Trl rest 


0.4 


Lung Microvascular EC none 


1.0 


Primary Thl act 


0.4 


Lung Microvascular EC 
INr alpha + IL-lbeta 


0.4 


Primary Th2 act 


1.2 


Microvascular Dermal EC none 


2.1 


Primary Trl act 


1.4 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.4 


Primary Thl rest 


1.6 


Bronchial epithelium TNFalpha 
+ ILlbeta 


12.3 


Primary Th2 rest 


2.5 


Small airway epithelium none 


15.6 


Primary Trl rest 


2.4 


Small airway epithelium 
TNFalpha + IL-lbeta 


100.0 


CD45RA CD4 lymphocyte 
act 


1.4 


Coronery artery SMC rest 


3.6 


CD45RO CD4 lymphocyte 
act 


1.8 


Coronery artery SMC TNFalpha 
+ IL-lbeta 


0.6 


CD8 lymphocyte act 


0.5 


Astrocytes rest 


1.0 


Secondary CD8 
lymphocyte rest 


1.5 


Astrocytes TNFalpha + IL-lbeta 


1.1 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


19.1 


CD4 lymphocyte none 


2.7 


KU-8 12 (Basophil) 
PMA/ionomycin 


48.3 


2ry Thl/Th2/Trl_anti- 
mo^ rui i 


4.2 


CCD1 1 06 (Keratinocytes) none 


14.6 


LAK cells rest 


0.0 


L/Uui iuo ^iveranno eyres ) 
TNFalpha + IL-lbeta 


14.3 


l>Clla 


1 ^ 


Liver cirrhosis 


j .4 


L/YTv CClIS ILj'L ' LL,- 1 Z 


i fi 

1.0 


Lupus kidney 


\J.j 


Li/vlv Cells LLri, T JLTlN 

gamma 


2-5 


NCI-H292 none 


. 8.5 


LAK cells IL-2+ IL-18 


1.6 


NCI-H292 IL-4 


9.3 


LAK cells 
PMA/ioriomycin 


3.0 


NCI-H292 IL-9 


13.2 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


4.5 


Two Way MLR 3 day 


2.4 


NCI-H292 IFN gamma 


9.7 


Two Way MLR 5 day 


0.8 


HPAEC none 


0.4 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 beta 


1.9 


PBMC rest 


0.8 


Lung fibroblast none 


0.9 


PBMC PWM 


4.6 


Lung fibroblast TNF alpha + IL- 
1 beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 




Ramos (B cell) none 


0.8 


Lung fibroblast IL-9 


i .0 


Ramos (B cell) ionomycin 


0.8 


Lung fibroblast IL-13 


1.0 


B lymphocytes PWM 


0.4 


Lung fibroblast IFN gamma 


1.1 


B lymphocytes CD40L and 
IL-4 


0.7 


Dermal fibroblast CCD1070 rest 


2.6 


EOL-1 dbcAMP 


5.6 


Dermal fibroblast CCD1070 


2.1 
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1 


TNF alpha 




EOL-1 dbcAMP 
PMA/ionomycin 


1 


6.3 


Dermal fibroblast CCD 1070 IL- 
1 beta 


1.9 


Dendritic cells none 


J 


0.0 


Dermal fibroblast EFN gamma 


1.1 


Dendritic cells LPS 


] 


0.3 


Dermal fibroblast IL-4 


0.6 


Dendritic cells anti-CD40 




0.9 


IBD Colitis 2 


0.6 


Monocytes rest 




0.4 


IBD Crohn's 


0.4 


Monocytes LPS 




9.0 


Colon 


0.1 


Macrophages rest 




1.2 


Lung 


0.7 


Macrophages LPS 




0.1 


Thymus 


1.3 


HUVEC none 




0.0 


Kidney 


2.7 


HUVEC starved 




0.7 







CNS_neurodegeneration_vl.O Summary: Ag692 Expression of the CG55023-01 
gene is low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 1 Summary: Ag264/Ag264b Results of three experiments with the CG55023- 
5 01 gene show reasonable concordance. The expression of this gene is found to be highest in a 
sample derived from a prostate cancer cell line (CTs=24-26). In addition, there is substantial 
expression in a lung cancer cell line. Thus, the expression of this gene could be used to 
distinguish this prostate cell line sample from the other samples in the panel. Moreover, 
therapeutic modulation of this gene, through the use of small molecule drugs, protein 
10 therapeutics or antibodies might be of benefit in the treatment of prostate or lung cancer. 

Panel 1.2 Summary: Ag692 The expression of the CG55023-01 gene was assessed in 
two independent runs in this panel with excellent concordance between the results. The 
expression of this gene is found to be highest in a sample derived from a prostate cancer cell 
line (CTs=23-24). In addition there is substantial expression in a lung cancer cell line. This 
1 5 expression profile is consistent with the expression seen in Panel 1 . Thus, the expression of 
this gene could be used to distinguish this prostate cell line sample from the other samples in 
the panel. Moreover, therapeutic modulation of this gene, through the use of small molecule 
drugs, protein therapeutics or antibodies might be of benefit in the treatment of prostate or 
lung cancer. 

20 This gene also shows moderate expression in all CNS regions examined. TGF alpha 

has numerous roles in the CNS, including regulation of astrocyte reactivity, neuronal 
differentiation and survival, and protection of motor neurons. Because of its possible 
neuroprotective effects, this molecule may be of use in the treatment of multiple sclerosis, 
ALS, Alzheimer's, Parkinson's, or Huntington's diseases, stroke, or brain or spinal cord 

25 trauma. 
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In addition, this gene is moderately expressed in pancreas, adrenal, thyroid, pituitary, 
skeletal muscle, and adult and fetal liver. Thus, this gene product may be a monoclonal 
antibody target for the treatment of metabolic and endocrine disease, including obesity and 
Types 1 and 2 diabetes. Among metabolic tissues, this gene has highest expression in heart 
(CT values = 27-29), and is 79% identical to mouse epigen protein. Epigen stimulates 
epithelial cell proliferation (see Panel 4 ref.), suggesting that a monoclonal antibody to this 
gene product may also be useful for prevention of cardiomyocyte proliferation in diseases of 
cardiac hypertrophy. 

References: 

Boillee S, Cadusseau J, Coulpier M, Grannec G, Junier MP. Transforming growth 
factor alpha: a promoter of motoneuron survival of potential biological relevance. J Neurosci 
2001 Sep 15;21(18):7079-88 

Expression of transforming growth factor alpha (TGFalpha), a member of the 
epidermal growth factor (EGF) family, is a general response of adult murine motoneurons to 
genetic and experimental lesions, TGFalpha appearing as an inducer of astrogliosis in these 
situations. Here we address the possibility that TGFalpha expression is not specific to 
pathological situations but may participate to the embryonic development of motoneurons. 
mRNA of TGFalpha and its receptor, the EGF receptor (EGFR), were detected by 
ribonuclease protection assay in the ventral part of the cervical spinal cord from embryonic 
day 12 (El 2) until adult ages. Reverse transcription-PCR amplification of their transcripts 
from immunopurified El 5 motoneurons, associated with in situ double-immunohistological 
assays, identified embryonic motoneurons as cellular sources of the TGFalpha-EGFR couple. 
In vitro, TGFalpha promoted the survival of immunopurified El 5 motoneurons in a dose- 
dependent manner, with a magnitude similar to BDNF neuroprotective effects at equivalent 
concentrations. In a transgenic mouse expressing a human TGFalpha transgene under the 
control of the metallothionein 1 promoter, axotomy of the facial nerve provoked significantly 
less degeneration in the relevant motor pool of 1 -week-old mice than in wild-type animals. No 
protection was observed in neonates, when the transgene exhibits only weak expression levels 
in the brainstem. In conclusion, our results point to TGFalpha as a physiologically relevant 
candidate for a neurotrophic role on developing motoneurons. Its expression by the embryonic 
motoneurons, which also synthesize its receptor, suggests that this chemokine is endowed with 
the capability to promote motoneuron survival in an autocrine-paracrine manner. 
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Xian CJ, Zhou XF.Roles of transforming growth factor-alpha and related molecules in 
the nervous system. Mol Neurobiol 1999 Oct-Dec;20(2-3): 157-83 

The epidermal growth factor (EGF) family o r polypeptides is regulators for tissue 
development and repair, and is characterized by the fact that their mature forms are 
proteolytically derived from their integral membrane precursors. This article reviews roles of 
the prominent members of the EGF family (EGF, transforming growth factor-alpha [TGF- 
alpha] and heparin-binding EGF [HB-EGF]) and the related neuregulin family in the nerve 
system. These polypeptides, produced by neurons and glial cells, play an important role in the 
development of the nervous system, stimulating proliferation, migration, and differentiation of 
neuronal, glial, and Schwann precursor cells. These peptides are also neurotrophic, enhancing 
survival and inhibiting apoptosis of post-mitotic neurons, probably acting directly through 
receptors on neurons, or indirectly via stimulating glial proliferation and glial synthesis of 
other molecules such as neurotrophic factors. TGF-alpha, EGF, and neuregulins are involved 
in mediating glial-neuronal and axonal-glial interactions, regulating nerve injury responses, 
and participating in injury-associated astrocytic gliosis, brain tumors, and other disorders of 
the nerve system. Although the collective roles of the EGF family (as well as those of the 
neuregulins) are shown to be essential for the nervous system, redundancy may exist among 
members of the EGF family. 

Junier MP. What role(s) for TGFalpha in the central nervous system? Prog Neurobiol 
2000 Dec;62(5):443-73 

Transforming growth factor alpha (TGFalpha) is a member of the epidermal growth 

factor (EGF) family with which it shares the same receptor, the EGF receptor (EGFR or 

erbBl). Identified since 1985 in the central nervous system (CNS), its functions in this organ 

have started to be determined during the past decade although numerous questions remain 

unanswered. TGFalpha is widely distributed in the nervous system, both glial and neuronal 

cells contributing to its synthesis. Although astrocytes appear as its main targets, mediating in 

part TGFalpha effects on different neuronal populations, results from different studies have 

raised the possibility for a direct action of this growth factor on neurons. A large array of 

experimental data have thus pointed to TGFalpha as a multifunctional factor in the CNS. This 

review is an attempt to present, in a comprehensive manner, the very diverse works performed 

in vitro and in vivo which have provided evidences for (i) an intervention of TGFalpha in the 

control of developmental events such as neural progenitors proliferation/cell fate choice, 

neuronal survival/differentiation, and neuronal control of female puberty onset, (ii) its role as a 

potent regulator of astroglial metabolism including astrocytic reactivity, (iii) its 
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neuroprotective potential, and (iv) its participation to neuropathological processes as 
exemplified by astroglial neoplasia. In addition, informations regarding the complex modes of 
TGFalpha action at the molecular level are provided, and its place within the large EGF family 
is precised with regard to the potential interactions and substitutions which may take place 
5 between TGFalpha and its kindred. 

Panel 2D Summary: Ag264/692 The expression of the CG55023-01 gene was 
assessed in two independent runs on panel 2D using two different probe/primer pairs. The 
expression of this gene appears to be highest in samples derived from lung cancer tissue 
(CTs=28-30). In addition, there is substantial expression in samples derived from two breast 
10 cancers, bladder cancer and a sample of normal ovarian tissue. Thus, the expression of this 
gene could be used to distinguish these lung cancer samples from other samples in the panel. 
Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics may be of benefit to the treatment of lung cancer, breast 
cancer or bladder cancer. 

15 Panel 4D Summary: Ag692 The CG55023-01, a TGF-alpha-like Epigen protein 

homolog, is most highly expressed in small airway epithelium activated with TNFalpha + IL- 
lbeta (CT=28.71) and in KU-812 basophil cells activated with phorbol ester and ionomycin 
(CT=29.76). Epigne has been shown to stimulate the growth of epithelial cells. Therefore, 
antibodies that block the action of the CG55023-01 gene product may be useful as therapeutics 

20 to reduce or eliminate the symptoms in patients with asthma, emphysema, and allergy. 

References: 

Strachan L, Murison JG, Prestidge RL, Sleeman MA, Watson JD, Kumble KD. 
Cloning and biological activity of epigen, a novel member of the epidermal growth factor 
superfamily. J Biol Chem. 2001 May 25;276(21):18265-71. 

25 High throughput sequencing of a mouse keratinocyte library was used to identify an 

expressed sequence tag with homology to the epidermal growth factor (EGF) family of growth 
factors. We have named the protein encoded by this expressed sequence tag Epigen, for 
epithelial mitogen. Epigen encodes a protein of 152 amino acids that contains features 
characteristic of the EGF superfamily. Two hydrophobic regions, corresponding to a putative 

30 signal sequence and transmembrane domain, flank a core of amino acids encompassing six 

cysteine residues and two putative N-linked glycosylation sites. Epigen shows 24-37% identity 
to members of the EGF superfamily including EGF, transforming growth factor alpha, and 
Epiregulin. Northern blotting of several adult mouse tissues indicated that Epigen was present 
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in testis, heart, and liver. Recombinant Epigen was synthesized in Escherichia coli and 
refolded, and its biological activity was compared with that of EGF and transforming growth 
factor alpha in several assays. In epithelial cells, Epigen stimulated the phosphorylation of c- 
erbB-1 and mitogen-activated protein kinases and also activated a reporter gene containing 
5 enhancer sequences present in the c-fos promoter. Epigen also stimulated the proliferation of 
HaCaT cells, and this proliferation was blocked by an antibody to the extracellular domain of 
the receptor tyrosine kinase c-erbB-1. Thus, Epigen is the newest member of the EGF 
superfamily and, with its ability to promote the growth of epithelial cells, may constitute a 
novel molecular target for wound-healing therapy. 

10 PMID: 11278323 

SEC1 (CG55688-01) 

Expression of gene CG55688-01 was assessed using the primer-probe set Agl 148, 
described in Table 23 A. Results of the RTQ-PCR runs are shown in Tables 23B, 23C, 23D, 
23E, 23F, 23Gand23H. 

15 Table23A. Probe Name Agl 148 



Primers 


Sequences 


jLengthjstart Position 


Forward 


5-gtgtctgtgagaggcagctatc-3' (SEQ ID NO:153) 


J 22 ] 1683 


Probe 


TET-S'-tgcactctaaactgcaaacagaaatcaggO'-TAMRA 


(SEQ ID NO: 1 54) j 29 j 1705 


Reverse 


5 , -ccccaaaagctacattttgata-3■ (SEQ ID NO: 155) 


1 22 j 1758 



Table 23B . General_screening_panel__vl.5 



Tissue Name 


Rel. Exp.(%) Agl 148, Run 
230220165 


l J Tissue Name 


Rel. Exp.(%) Agll48, Run 
230220165 


Adipose 




2.8 


jRenalca. TK-10 


23.7 


Melanoma* Hs688(A).T 




100.0 


jBladder 


1.8 


Melanoma* Hs688(B).T 




57.0 


jGastric ca. (liver met.) 
JNCI-N87 


2.0 


Melanoma* M14 




0.0 


jGastric ca. KATO HI 


0.5 


Melanoma* LOXIMVI 




10.0 


jColon ca. SW-948 


0.0 


Melanoma* SK-MEL-5 




0.0 


jcolonca. SW480 


3.4 


Squamous cell 
carcinoma SCC-4 




3.1 


Colon ca.*(SW480 met) 
SW620 


0.0 


Testis Pool 




1.6 


jColon ca. HT29 


0.0 


Prostate ca.* (bone met) 
PC-3 




1.6 


Jcolonca.HCT-116 


0.6 


Prostate Pool 




0.6 


JColon ca. CaCo-2 


0.5_ 


Placenta 




1.0 


jColon cancer tissue 


8.4 


Uterus Pool 




0.0 


]Colonca.SW1116 


0.0 


Ovarian ca. OVCAR-3 




2.9 


jColon ca. Colo-205 


0.0 


Ovarian ca. SK-OV-3 




6.7 


jColon ca. SW-48 


0.0 j 


Ovarian ca. OVCAR-4 




46.3 


^ColonPool 


14.9 
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Ovarian ca. OVCAR-5 


3.6 


Small Intestine Pool 


2.6 


Ovarian ca. IGROV-1 


5.7 


Stomach Pool 


4.7 | 


Ovarian ca. OVCAR-8 


6.2 


Bone Marrow Pool 


1.1 


Ovary 


6.3 


Fetal Heart 


i.9 ; 


Breast ca. MCF-7 


0.0 


Heart Pool 


3.6 


Breast ca. MDA-MB- 
231 


* 21.2 


Lymph Node Pool 


5.8 


Breast ca. BT 549 


32.8 


Fetal Skeletal Muscle 


2.0 


jjicasi ca. H/jj 


1 A 
1.0 


oKeietai Muscie i ooi 




Breast ca. MDA-N 


0.0 


Spleen Pool 


7.4 


Breast Pool 


12.9 


Thymus Pool 


8.7 


Trachea 


4.6 


CNS cancer (glio/astro) 

Uo / -lVlvJ 


0.0 


Lung 


6.5 


118-MG 


5.8 


Fetal Lung 


23.7 


CNS cancer (neuro;met) 
SK-N-AS ! 


0.0 


Lung ca. NCI-N417 


0.0 


CNS cancer (astro) SF-539 


6.4 : 


Lung ca. LX-1 


0.0 


CNS cancer (astro) SNB-75 


37.6 


Lung ca. NCI-H146 


0.0 


CNS cancer (glio) SNB-19 


0.0 


Lung ca. SHP-77 


°P 


CNS cancer (glio) SF-295 


10.4 


Lung ca. A549 


0.7 


Brain (Amygdala) Pool 


0.0 


Lung ca. NCI-H526 


0.0 


Brain (cerebellum) 


0.0 


Lung ca. NCI-H23 


1.6 


Brain (fetal) 


0.0 


Lungca. NCI-H460 


0.0 


Brain (Hippocampus) Pool 


0.0 


Lung ca. HOP-62 


0.0 


Cerebral Cortex Pool 


0.0 


Lung ca. NCI-H522 


8.5 


Brain (Substantia nigra) 
Pool 


0.0 


Liver 


0.0 


Brain (Thalamus) Pool 


0.0 


Fetal Liver 


0.0 


Brain (whole) 


0.0 


Liver ca. HepG2 


0.0 


Spinal Cord Pool 


0.0 


Kidney Pool 


49.3 


Adrenal Gland 


1.0 


Fetal Kidney 


1.5 


Pituitary gland Pool 


0.5 


Renal ca. 786-0 


15.0 


Salivary Gland 


0.0 


Renal ca. A498 


2.5 


Thyroid (female) 


3.5 


Renal ca. ACHN 


14.4 


Pancreatic ca. CAPAN2 


0.6 


Renal ca. UO-31 


17.7 


Pancreas Pool 


18.7 



Table 23C . Panel 1.2 



Tissue Name 


Rel Exp.(%) 
Agll48, Run 
126901413 


Rel. Exp.(%) 
Agll48,Run 
127126116 


Tissue Name 


Rel. £xp.(%) 
Agll48, Run 
126901413 


Rel. Exp.(%) 
Agll48, Run 
127126116 


Endothelial cells 


11.0 


19.3 


Renal ca. 786-0 


16.4 


4.9 


Heart (Fetal) 


49.7 


100.0 


Renal ca. A498 


0.0 


0.0 


Pancreas 


0.9 


0.0 


Renal ca. RXF 
393 


30.6 


33.9 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. ACHN 


27.2 


21.9 


Adrenal Gland 


76.8 


63.3 


Renal ca. UO-31 


17.4 


0.1 


Thyroid 


6.1 


1.0 


Renal ca. TK- 10 


22.5 


3.9 


Salivary gland 


19.3 


3.1 


Liver 


39.2 


58.6 
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Pituitary gland 


~3A 


0.1 


Liver (fetal) 


12.9 


16.4 


Brain (fetal) 


0.8 


1.0 


Liver ca. 

(hepatoblast) 

HenG2 


0.5 


0.0 


Brain (whole) 


0.2 


0.0 


Lung 


59.9 


92.0 


Brain (amygdala) 


0.1 


0.0 


Lung (fetal) . 


9.5 


7.2 


Brain (cerebellum) 


0.0 


0.0 


Lung ca. (small 
cell) LX-1 


0.0 


0.0 


Brain 

(hippocampus) 


0.6 


0.5 


Lung ca. (small 
cell) NCI-H69 


0.0 


0.0 


Brain (thalamus) 


0.0 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


0.0 


Cerebral Cortex 


0.1 


0.0 


Lung ca. (large 
cell)NCI-H460 


3.7 


3.0 


Spinal cord 


1.0 


0.0 


Lung ca. (non- 
sm cell) Ad49 


0.0 


0.0 


glio/astro U87-MG 


0.2 


0.0 


Lung ca. (non- 
s.cell) NCI-H23 


0.9 


0.0 


glio/astro U-118- 
MG 


10.7 


8.2 


Lung ca. (non- 
s.cell) HOP-62 


1.5 


0.0 


astrocytoma 
SW1783 


17.1 


17.7 


Lung ca. (non- 
s.cl) NCI-H522 


53.2 


24.0 


neuro*; met SK-N- 
AS 


0.0 


0.0 


Lung ca. 

(squara) SW 900 


0.2 


0.0 


astrocytoma SF- 
539 


8.8 


4.2 


Lung ca. 
(squam) NCI- 
H596 


0.0 


0.0 


astrocytoma SNB- 

15 


2.0 


0.5 


Mammary gland 


45.1 


19.3 


glioma SNB- 19 


9.2 


5.3 


Breast ca.* (pl.ef) 
MCF-7 


0.0 


0.0 


glioma U251 


11.5 


1.6 


Breast ca.* (pl.ef) 
MDA-MB-23 1 


14.9 


2.2 


glioma SF-295 


4.4 


0.2 


Breast ca.* (pi. 
ef)T47D 


0.0 


0.0 j 


Heart 


100.0 


87.7 


Breast ca. BT- 
549 


16.5 


13.3 


Skeletal Muscle 


10.7 


5.2 


Breast ca. MDA- 
N 


0.0 


0.0 


Bone marrow 


1.1 


1.6 


Ovary 


22 A 


Zo.l 


Thymus 


0.3 


0.4 


Ovarian ca. 
OVCAR-3 


0.0 


0.1 


Spleen 


3.3 


1.0 


Ovarian ca. 
OVCAR-4 


56.3 


57.8 


Lymph node 


30.8 


48.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


Colorectal Tissue 


0.2 


0.0 


Ovarian ca. 

UVCAK-o 


25.0 


2.7 


Stomach 


0.5 


0,0 


Ovarian ca. 
IGROV-1 


3.2 


0.0 


Small intestine 


4.0 


1.4 


Ovarian ca. 
(ascites) SK-OV- 
3 


0.2 


0.0 


Colon ca. SW480 


0.0 


0.0 


Uterus 


12.3 


15.8 
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Colon ca.*SW620 

^VY'KJU lTUL; I ) 


0.0 


0.0 


Placenta 


32.1 


28.1 


Colon ca. HT29 


0.0 


0.0 


Prostate 


8.8 


0.8 


Colon ca. HCT- 
116 


0.0 


0.0 


Prostate ca.* 
(bone met) PC-3 


0.0 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


Testis 


0.9 


0.0 


Colon ca. Tissue 
(OD03866) 


4.5 


3.8 


Melanoma 
Hs688(A).T 


73.2 


45.7 


Colon ca. HCC- 
2998 


0.0 


0.0 


Melanoma* (met) 
Hs688(B).T 


35.6 


13.1 


Gastric ca.* (liver 
mefi NCI-N87 


0.1 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Bladder 


15.3 


23.5 


Melanoma M14 


0.0 


0.0 


Trachea 


8.0 


10.9 


Melanoma LOX 
IMVI 


17.4 


2.9 


Kidney 


21.2 


3.2 


Melanoma* (met) 
SK-MEL-5 


0.0 


0.0 


Kidney (fetal) 


29.7 


29.9 









Table 23D . Panel 1.3D 



Tissue Name 


Rel. Exp<%) Agll48, Run 
151759893 


Tissue Name 


Rel. Exp.(%) Agll48, Run 
151759893 


Liver adenocarcinoma 


4.5 


Kidney (fetal) 




Pancreas 


1.8 


Renal ca. 786-0 


13.0 


Pancreatic ca. CAP AN 2 


0.6 


Renal ca. A498 


iu 


Adrenal gland 


6.3 


Renal ca. RXF 393 


20.2 


Thyroid 


11.2 


Renal ca. ACHN 


17.2 


Salivary gland 


1.5 


Renal ca. UO-31 


26.1 


Pituitary gland 


1.3 


Renal ca. TK-10 


10.2 


Brain (fetal) 


0.8 


Liver 


M 


Brain (whole) 


1.4 


Liver (fetal) 


8.0 


Brain (amygdala) 


0.8 


Liver ca. (hepatoblast) 
HepG2 


0.9 


Brain (cerebellum) 


0.1 


Lung 


45.4 


Brain (hippocampus) 


5.9 


Lung (fetal) 


34.9 


Brain (substantia nigra) 


1.7 


Lung ca. (small cell) LX- 
1 


0.1 


Brain (thalamus) 


1.2 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


1.5 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


2.0 


Lung ca. (large ceIl)NCI- 
H460 


u 


glio/astro U87-MG 


0.7 


Lung ca. (non-sm. cell) 
A549 


0.2 


glio/astroU-118-MG 


19.6 


Lung ca. (non-s.cell) 
NCI-H23 


2.8 


astrocytoma SW1783 


21.8 


Lung ca. (non-s.cell) 
HOP-62 




neuro*; met SK-N-AS 


0.8 


Lung ca. (non-s.cl) NCI- 
H522 


12.2 


astrocytoma SF-539 


16.3 


Lung ca. (squam.) SW 
900 
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astrocytoma SNB-75 


11.3 


Lung'ca. (squam.) NCI- 
Hjyo 


0.0 


glioma olND-iy 


9. A ■ 


Mammary gland 


AS A 


glioma U251 


10.2 


tsreast ca. yji.eij mv^r- 
7 


0.1 


glioma SF-295 


5.6 


Breast ca * (pl.ef) MDA- 
MB-231 


16.7 


Heart (fetal) 


28.9 


Breast ca * (pl.ef) T47D 


1.3 


Heart 


9.5 


Breast ca. BT-549 


11.1 j 


Skeletal muscle (fetal) 


14.1 


Breast ca. MDA-N 


0.3 


Skeletal muscle 




Ovary 


16.3 


Bone marrow 


1.7 


Ovarian ca. OVCAR-3 


1.6 


Thymus 


1.2 


Ovarian ca. OVCAR-4 


12.7 


Spleen 


12.6 J 


Ovarian ca. OVCAR-5 


1.9 


Lymph node 


21.3 


Ovarian ca. OVCAR-8 i 


12.6 


i>oiorecuu 


0.0 


LFvanan ca. ivjkw v - i 


1 8 


Stomach 


5.2 


Ovarian ca * (ascites) 

pv r\\T i 


3.5 


Small intestine 




Uterus 


1 1.U 


uoion ca. ow^ou 


2.0 


Placenta 


Q A 
V.U 


Colon ca.* SW620(SW480 
me i j 


0.1 


Prostate 

_ _ 


5.7 


Colon ca. HT29 


0.1 


Prostate ca.* (bone 
met)PC-3 


1.9 


Cn)r\n ra 14PT 1 1 (\ 


1 .0 


i esus 






n 7 


ivLeianoma nsooo^Aj. i 


inn n 

1 uu.u 


Colon ca. 


9.8 


Melanoma* (met) 
nsoooiDj. l 


88.3 


Colon ca HCC-299R 


0 6 


Melanoma I J ACC-62 


0.2 


Gastric ca.* (livei met) 
NCI-N87 


3.0 


Melanoma M14 


0.1 


Bladder 


2.5 


Melanoma LOX IMVI 


3.1 


Trachea 


17.9 


Melanoma* (met) SK- 
MEL-5 


0.1 


Kidney 


1.8 | 


Adipose 


45.4 



Table 23E . Panel 2D 



Tissue Name 


ReLExp.(%) 
Agll48,Run 
145375638 


Rel.Exp.(%) 
Agll48, Run 
147104767 


Tissue Name 


Rel.Exp.(%) 
Agll48, Run 
145375638 


Rel. Exp.(%) 
Agll48, Run 
147104767 


Normal Colon 


5.0 


15.7 


Kidney Margin 
8120608 


6.3 


6.6 


CC Well to Mod 
Diff(OD03866) 


3.9 


14.6 


Kidney Cancer 2 
8120613 


0.6 


0.7 


CC Margin 
(OD03866) 


9.0 


23.7 


Kidney Margin 
8120614 


1.1 


4.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.7 


1.7 


Kidney Cancer 
9010320 


4.3 


14.6 


CC Margin 
(OD03868) 


3.3 


5.6 


Kidney Margin 
9010321 


4.7 


6.7 


CC Mod Dill 
(ODO3920) 


0.4 


1.0 


Normal Uterus 


33.2 


25.5 
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CC Margin 
(ODO3920) 


3.0 


5.9 


Uterus Cancer 
064011 


72.7 


44.1 


CC Gr.2 ascend 
colon (OD03921) 


67.4 


14.3 


Normal Thyroid 


8.6 


11.2 


CC Margin 
(OD03921) 


3.5 


11.3 


Thyroid Cancer 
064010 


8.4 


5.0 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


2.3 


6.0 


Thyroid Cancer 
A302152 


5.5 


4.9 


Liver Margin 
(ODO4309) 


0.9 


3.5 


Thyroid Margin 
A302153 


40.1 


35.4 


Colon mets to lung 
(OD04451-01) 


4.2 


3.9 


Normal Breast 


25.3 


23.2 


Lung Margin 
(OD04451-02) 


1.7 


3.5 


Breast Cancer 
(OD04566) 


4.2 


2.5 


Normal Prostate 
6546-1 


A 0 


C 1 


Breast Cancer 
(OD04590-01) 


I.J 


,3.5 


riosiaie cancer 
(OD04410) 


21.9 


29.9 


Breast Cancer 

Mets(OD04590- 

03) 


16.4 


9.7 


Prostate Margin 
(OD04410) 


39.2 


30.8 


Breast Cancer 

Metastasis 

(OD04655-05) 


3.1 


2.3 


Prostate Cancer 
(OD04720-01) 


9.7 


8.6 


Breast Cancer 
064006 


5.0 


5.3 


Prostate Margin 
(OD04720-02) 


49.3 


44.4 


Breast Cancer 
1024 


1.6 


5.1 


Normal Lung 
061010 


19.3 


21.5 


Breast Cancer 
9100266 


5.2 


3.9 


Lung Met to Muscle 
(OD04286) 


2.8 


2.6 


Breast Margin 
9100265 


6.7 


5.1 


Muscle Margin 
(OD04286) 


12.3 


8.0 


Breast Cancer 
A209073 


8.8 


5.6 


Lung Malignant 
Cancer (OD03 126) 


10.0 


1.0 


Breast Margin \ 
A2090734 


1.0 


1.8 


Lung Margin 
(OD03126) 


17.6 


32.3 


Normal Liver 


0.6 


0.6 


Lung Cancer 
(OD04404) 


4.7 


11.7 


Liver Cancer 
064003 


0.2 


0.8 


Lung Margin 
(OD04404) 


3.0 


7.2 


Liver Cancer 
1025 


1.6 


4.7 


Lung Cancer 
(OD04565) 


4.0 


2.8 


Liver Cancer 
1026 


1.4 


3.6 


Lung Margin 
(OD04565) 


11.8 


4.7 


Liver Cancer 
6004-T 


2.2 


4.1 


Lung Cancer 
(OD04237-01) 


5.1 


5.1 


Liver Tissue 
6004-N 


0.3 


2.1 


Lung Margin 


7.2 


21.6 


Liver Cancer 
6005 -T 


2.0 


4.4 


Ocular Mel Met to 
Liver (OD043 10) 


1.2 


0,7 


Liver Tissue 
6005-N 


0.8 


1.8 


Liver Margin 
(ODO4310) 


6.9 


5.2 


Normal Bladder 


6.2 


8.9 


Melanoma Mets to 
Lung(OD0432j) 


3.0 


2.9 


Bladder Cancer 
1023 » 


3.8 


4.6 
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Lung Margin 
(OD04321) 


33.2 


37.4 


Bladder Cancer 
A302173 


0.8 


2.4 


Normal Kidney 


11.2 


21.5 


Bladder Cancer 
(OD04718-01) 


6.2 


9.7 


Kirinev C^a Nuclear 
grade 2 (OD04338) 


11.8 


17.2 


Bladder Normal 
Adjacent j 
(OD04718-03) i 


50.0 


100.0 


Kidney Margin 
(OD04338) 


17.8 


34.6 


Normal Ovary 


1.6 


7.5 


Kidney Ca Nuclear 
grade 1/2 
(OD04339) 


2.6 


5.2 


Ovarian Cancer 
064008 


26.1 


69.3 


Kidney Margin 
(UD04339) 


15.8 


15.4 


Ovarian Cancer \ 
(OD04768-07) 


7.7 


18.0 


Kidney Ca, Clear 
cell type (OD04340) 


100.0 


59.0 


Ovary Margin 
(OD04768-08) 


75.8 


62.0 


Kidney Margin 
(OD04340) 


36.1 


57.0 


Normal Stomach 


2.6 


8.0 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


2.6 


2.0 


Gastric Cancer 
9060358 


0.5 


1.5 


Kidney Margin 
(UDU4i4o) 


25.3 


14.5 


Stomach Margin ; 

AA^A"1 CA 

9060359 


2.5 


7.0 


Kidney Cancer 
(OD04622-01) 


32.8 


15.5 , 


Gastric Cancer 
9060395 


1.5 


6.0 


Kidney Margin 


6.2 ! 


3.7 


Stomach Margin ; 


2.1 


8.7 


Kidney Cancer 
(OD04450-01) 


12.5 


9.1 


Gastric Cancer 
9060397 


4.4 


16.7 


Kidney Margin 
(OD04450-03) 


19.5 


14.8 


Stomach Margin ■ 
9060396 


0.6 


1.9 


Kidney Cancer 
8120607 


3.8 


2.9 


Gastric Cancer 
064005 


2.0 


7.0 



Table23F. Panel 3D 



Tissue Name 


ReLExp^%) 
Agll48, Run 
163476715 


Tissue Name 


Rel. Exp.(%) 
Agll48, Run 
163476715 


Daoy- Medulloblastoma 


15.3 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


52.9 


TE671- Medulloblastoma 


0.0 


ES-2- Ovarian clear cell carcinoma 


26.8 


D283 Med- Medulloblastoma 


1.5 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK- 1 -Primitive 
Neuroectodermal 


3.4 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.1 


XF-498- CNS 


22.1 


MEG-01- Chronic myelogenous 
leukemia (megokaryoblast) 


0.9 


SNB-78- Glioma 


25.2 


Raj i- Burkitt's lymphoma 


0.1 


SF-268- Glioblastoma 


60.3 


Daudi- Burkitf s lymphoma 


0.2 1 


T98G- Glioblastoma 


19.2 


U266- B-cell plasmacytoma 


0.0 


SK-N-SH- Neuroblastoma 
(metastasis) 


13,0 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


3.5 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


0.3 


JM1- pre-B-cell lymphoma 


0.0 
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Cerebellum 


0.1 


Jurkat- T cell leukemia 


0.0 


NCI-H292- Mucoepidermoid 
lung carcinoma 


100.0 


TF-1- Erythroleukemia 


0.3 


DMS-114- Small cell lung 
cancer 


2.7 : 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


0.2 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell lung 
cancer 


0.0 


KU-812- Myelogenous leukemia 


0.2 


NCI-H526- Small cell lung 
cancer 


0.0 


769-P- Clear cell renal carcinoma 


17.7 


NCI-N417- Small cell lung 
cancer 


0.0 


Caki-2- Clear cell renal carcinoma 


1.7 


NC1-H82- Small cell lung 
cancer 


■ n nr rrr - 

0.1 


SW 839- Clear cell renal carcinoma 


71.7 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


42.0 


G401- Wilms 1 tumor 


3.0 


NCI-HI 155- Large cell lung 
cancer 


0.5 


Hs766T- Pancreatic carcinoma (LN 
metastasis) 


15.4 


NC1-H1299- Large cell lung 
cancer 


23.5 


CAP AN- 1 - Pancreatic 
adenocarcinoma Hiver metastasis^ 


6.9 ; 


NCI-H727- Lung carcinoid 


0.3 


SU86.86- Pancreatic carcinoma 

^iivwi iiivviaiaoidj 


14.6 


NCI-UMC-ll-Lung 

carcinoid 


0.1 


BxPC-3- Pancreatic 

aUcnUVoTL lDUQU 


3.6 


LX-1- Small cell lung cancer 


0.0 


HP AC- Pancreatic adenocarcinoma 


4.0 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic carcinoma 


3.4 


KM 12- Colon cancer 


0.9 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


28.3 


KM20L2- Colon cancer 


0.2 


PANC- 1 - Pancreatic epithelioid 
ductal carcinoma 


16.2 


NCI-H7 1 6- Colon cancer 


1.0 


T24- Bladder carcinma (transitional 
cell) 


12.1 


SW-48- Colon 
adeno care inoma 


0.0 


5637- Bladder carcinoma 


3.1 


SW1116- Colon 
adenocarcinoma 


0.5 


HT- 1 1 97- Bladder carcinoma 


14.6 


LS174T- Colon 
adenocarcinoma 


0.8 


UM-UC-3- Bladder carcinma 
(transitional cell) 


4.6 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


0.7 


SW-480- Colon | 
adenocarcinoma 


0.0 


HT-1080- Fibrosarcoma 


15.8 


NCI-SNU-5- Gastric 
carcinoma 


3.5 


MG-63- Osteosarcoma 


53.2 


KATO III- Gastric carcinoma 


0.7 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


55.5 


iNUi-oiMU-io- uastric 
carcinoma 


6.3 


SJRH30- Rhabdomyosarcoma (met 
to bone marrow) 


1.7 


NCI-SNU-1- Gastric 
carcinoma 


0.4 


A43 1 - Epidermoid carcinoma 


1.6 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.5 


RF-48- Gastric 


0.0 


DU 145- Prostate carcinoma (brain 


1.8 
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oucnuLaitino 1 1 la 




metastasis) : 





MKN-45- Gastric carcinoma 


1.6 


MDA-MB-468- Breast 
adenocarcinoma 


1.8 


NC3-N87- Gastric carcinoma 


1.0 


SCC-4- Squamous cell carcinoma 
oi tongue 


1.3 


OVCAR-5- Ovarian 
carcinoma 


0.9 


SCC-9- Squamous cell carcinoma 
of tongue 


■v. 


RL95-2- Uterine carcinoma 


1.4 


SCC- 15- Squamous cell carcinoma ; 
of tongue 


1.3 


HelaS3- Cervical 
adenocarcinoma 


1.6 


CAL 27- Squamous cell carcinoma 
of tongue 


20.7 



Table 23G. Panel 4D 



Tissue Name 


Rel. £xp.(%) Agll48, 
Run 14S386435 


Tissue Name 


Rel. Exp.(%) Agll48, 
Run 145386435 


Secondary Thl act 


0.0 


|HUVEC IL-lbeta 


17.7 


Secondary Th2 act 


0.0 


|HUVEC IFN gamma 


40.3 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
jgamma 


30.1 


Secondary Thl rest 


0.0 


(HUVEC TNF alpha + IL4 


42.6 


Secondary Th2 rest 


0.0 


JHUVEC IL-11 


19.8 


Secondary Trl rest 


0.0 


(Lung Microvascular EC none 


63.7 


Primary Thl act 


0.1 


iLung Microvascular EC 
|TNFalpha + IL-lbeta 


46.7 


Primary Th2 act 


0.3 


[Microvascular Dermal EC none 


93.3 


Primary Trl act 


0.5 


IMicrosvasular Dermal EC 
(TNFalpha + IL-lbeta 


71.7 j 


Primary Thl rest 


0.5 


{Bronchial epithelium TNFalpha 
|+ ILlbeta 


16.7 j 


Primary Th2 rest 


0.4 


(Small airway epithelium none 


5.3 ; 


Primary Trl rest 


0.1 


Small airway epithelium : 
|TNFalpha + IL-lbeta 


29.5 


CD45RA CD4 lymphocyte 
act 




ICoronery artery SMC rest 


4D.U 


CD45RO CD4 lymphocyte 
act 


0.1 


Coronery artery SMC TNFalpha 
|+ IL-lbeta 


48.0 


CD8 lymphocyte act 


0.1 


[Astrocytes rest 


13.0 


Secondary CD8 
lymphocyte rest 


0.0 


JAstrocytes TNFalpha + IL-lbeta 


28.7 


Secondary CD8 
lymphocyte act 


0.0 


|kU-812 (Basophil) rest 


0.2 


CD4 lymphocyte none 


0.0 


jKU-8 12 (Basophil) 
|PMA/ionomycin 


0.7 


2ryThl/Th2/Trl anti- 
CD95CH11 


0.3 


jCCD1106 (Keratinocytes) none 


4.5 


LAK cells rest 


0.0 


ICCDl 106 (Keratinocytes) 
|TNFalpha + IL-lbeta 


12.7 


LAK cells IL-2 


0.1 


[Liver cirrhosis 


7.1 


LAK cells IL-2+IL-12 


0.3 


jLupus kidney j 


2.5 


LAK cells IL-2+IFN 
gamma 


0.4 


|nCI-H292 none 


23.7 


LAK cells IL-2+ 1L-18 


0.0 


NCI-H292 IL-4 


12.3 


LAK cells 


0.3 


JNCI-H292 IL-9 


11.7 
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PMA/ionomycin 








NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


12.2 


Two Way MLR 3 day 


0.1 


NCI-H292 IFN gamma 


13.5 


Two Way MLR 5 day 


0.2 


HPAEC none 


42.3 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 beta 


51.8 


PBMC rest 


0.0 


Lung fibroblast none 


24.8 


PBMCPWM 


0.4 


Lung fibroblast TNF alpha + IL- 
1 beta 


6.7 


PBMC PHA-L 


0.3 


Lung fibroblast IL-4 


41.8 


itamos \a ceiij none 


u. / 


Lung iiDroDiast iL-y 


jZ.o 


Ramos (B cell) ionomycin 


1.4 


Lung fibroblast IL-13 


89.5 


B lymphocytes PWM 


1.0 


Lung fibroblast IFN gamma 


69.3 


B lymphocytes CD40L 

n — A TT A 

ana 1L-4 


0.6 


Dermal fibroblast CCD 1 070 rest 


100.0 


EOL-1 dbcAMP 


0.3 


Dermal tibro blast 1 U / U 
TNF alpha 


77.9 


EOL-1 dbcAMP 
PMA/ionomycin 


0.4 


Dermal fibroblast CCD 1070 IL- 
1 beta 


95.3 


Dendritic cells none 


0.0 


Dermal fibroblast IFN gamma 


5.8 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


8.0 


Dendritic cells anti-CD40 


0.1 


IBD Colitis 2 


3.0 


Monocytes rest 


0.1 


IBD Crohn's 


5.3 


Monocytes LPS 


0.1 


Colon 


2.5 


Macrophages rest 


0.2 


Lun i , 


11.4 


Macrophages LPS 


0.0 


Thymus 


9.1 


HUVEC none 


49.3 


Kidney ; 


2.6 


HUVEC starved 


41.2 






Table 23H. Panel 5 Islet 



Tissue Name 


Rel. Exp.(%) 
Agll48,Run 
233070519 


Tissue Name 


Rel.Exp.(%) 
Agll48,Run 
233070519 


97457_Patient- 
02go_adipose 


6.2 


94709_Donor 2 AM - A_adipose 


17.1 


97476_Patient-07sk_skeletal 
muscle 


77.4 


947 10_Donor 2 AM - B_adipose 


3.0 


97477 Patient-07ut uterus 


14.7 


9471 l_Donor 2 AM - C^adipose 


7.6 


97478_Patient- 
07pl_placenta 


7.1 


947 1 2_Donor 2 AD - A_adipose 


35.8 


99167_Bayer Patient 1 


18.6 


947 1 3_Donor 2 AD - B_adipose 


37.4 


97482_Patient-08ut_uterus 


5.8 


94714JDonor 2 AD - Cadipose 


44.8 ! 


97483_Patient- 
08pl_placenta 


3.3 


94742_Donor 3 U - A_Mesenchymal 
Stem Cells 


5.1 


97486_Patient-09sk_skeletal 
muscle 


11.7 


94743_Donor 3 U - B_Mesenchymal 
Stem Cells 


15.0 


97487 Panent-09ut uterus 


12.4 


94730_Donor 3 AM - A_adipose 


15.2 


97488J > anent- 
09plj)lacenta 


1.9 


94731_Donor 3 AM - B_adipose 


10.8 


97492 Patient-lOut uterus 


15.7 


94732_Donor 3 AM - C_adipose 


11.7 


97493_Patient- 
10p1_placenta 


3.5 


94733_Donor 3 AD - A_adipose 


100.0 


97495_Patient- 


41.2 


94734 JDonor 3 AD - B_adipose 


11.7 
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1 lgo_adipose 








97496_PatienM lsk_skeletal 
muscle 


8.7 


94735_Donor 3 AD - C_adipose 


44.8 


97497 Patient- 1 lut uterus 


12.8 


77 1 38_Liver JfepG2untreated 


^ 15.0 


97498J > atieut- 
llpl_placenta 


3.1 


73556_Heart_Cardiac stromal cells 
(primary) 


29.9 


97500J > auent- 
12go_adipose 


72.2 


81735_Small Intestine 


7.7 


97501_Patient-12sk_skeletal 
muscle 


31.6 


72409_Kidney_Proximal Convoluted 
Tubule 


5.5 


97502 Patient- 12ut uterus 


12.2 


82685 Small intestine Duodenum 


5.0 


97503_Patient- 
12pl_placenta 


4.5 


90650_Adrenal_Adrenocortical 
adenoma 


2.4 


94721_Donor2U- 
A_Mesenchymal Stem Cells 


36.1 


72410JUdney_HRCE 


46.0 


94722_Donor2U- 
B_Mesenchymal Stem Cells 


12.2 


72411JGdney_HRE 


21.6 


94723 J)onor 2 U - 
C_Mesenchymal Stem Cells 


47.3 


73 1 39 JJterus_Uterine smooth 
muscle cells 


7.3 



General screening panel vl.5 Summary: Agl 148 The expression of the CG55688- 
01 gene appears to be highest in a sample derived from a melanoma cell line 
(Hs.688(A).T)(CT=32.2). Overall, significant expression is predominantly seen in cancer cell 
5 lines, including a related melanoma cell line (Hs.688(B).T), as well as a cluster of renal, 
ovarian and breast cancer cell lines. Thus, the expression of this gene could be used to 
distinguish Hs.688(A).T cells from the other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, protein therapeutics or 
antibodies might be of benefit in the treatment of melanoma, renal cancer, breast cancer or 
10 ovarian cancer. 

There is also significant expression in kidney (CT=33.2) when compared to expression 
in fetal kidney (CT=38.2). Thus, expression of this gene could be used to differentiate between 
adult and fetal kidney. 

Panel 1.2 Summary: Agl 148 Two experiments with the same probe and primer set 
1 5 show highest expression of the CG55688-01 gene in fetal and adult heart (CTs=25). This gene 
has moderate to high expression in other metabolic tissues, including pancreas, adrenal, 
thyroid, pituitary, skeletal muscle and adult and fetal liver. This gene product belongs to the 
insulin-like growth factor binding protein family and, by homology, may play myriad roles in 
metabolic regulation. Therefore, this gene product may be a monoclonal antibody target for 
20 the treatment of metabolic and endocrine diseases, including obesity and Types 1 and 2 
diabetes. 
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This panel shows that the expression of this gene within the CNS is the highest in the 
hippocampus. The hippocampus is a region of the brain critical for the formation of long-term 
memories. Please see panel 1 .3d for a discussion of utility of this gene in the central nervous 
system. 

5 There is also significant expression in lung (CTs=25-27) when compared to expression 

in fetal lung (CTs=29-30). Thus, expression of this gene could be used to differentiate between 
adult and fetal lung. 

Panel 1.3D Summary: Agl 148 The expression of the CG55688-01 gene appears to 
be highest in a sample derived from a melanoma cell line (Hs,688(A).T) (CT=27). In addition, 

10 there appears to be substantial expression in a related melanoma cell line (Hs.688(B).T) as 
well as a cluster of brain cancer cell lines and renal cancer cell lines. This expression is 
consistent with expression in the previous panels. Thus, the expression of this gene could be 
used to distinguish Hs.688(A).T cells from the other samples in the panel. Moreover, 
therapeutic modulation of this gene, through the use of small molecule drugs, protein 

15 therapeutics or antibodies might be of benefit in the treatment of melanoma, renal cancer or 
brain cancer. 

This panel shows significant expression of this gene in metabolic tissues, confirming 
expression seen in Panel 1 .2. Please see that panel for discussion of the utility of this gene in 
metabolic disease. 

20 In addition, this gene is expressed at low levels in several brain regions including 

hippocampus, cortex, substantia nigra, thalamus, amygdala, and the fetal brain. Cry61 is an 
immediate early gene that has been implicated in memory formation and synaptic plasticity. It 
has also been shown to be upregulated during the development of the hippocampus, which is a 
critical brain region for the formation of long-term memory. Based on its homology to Cry61 

25 and its preferential expression in the hippocampus, this gene is therefore an excellent drug 
target for the treatment of dementia (Alzheimer's, vascular, etc) or for memory enhancement. 

References: 

Albrecht C, von Der Kammer H, Mayhaus M, Klaudiny J, Schweizer M, Nitsch RM. 
Muscarinic acetylcholine receptors induce the expression of the immediate early growth 
30 regulatory gene CYR61. J Biol Chem 2000 Sep 15;275(37):28929-36 

In brain, muscarinic acetylcholine receptors (mAChRs) modulate neuronal functions 
including long term potentiation and synaptic plasticity in neuronal circuits that are involved 
in learning and memory formation. To identify mAChR-inducible genes, we used a 
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differential display approach and found that mAChRs rapidly induced transcription of the 
immediate early gene CYR61 in HEK 293 cells with a maximum expression after 1 h of 
receptor stimulation. CYR61 is a member of the emerging CCN gene family that includes 
CYR61/CEF10, CTGF/FISP-12, and NOV; these encode secretory growth regulatory proteins 
5 with distinct functions in cell proliferation, migration, adhesion, and survival. We found that 
CYR61, CTGF, and NOV were expressed throughout the human central nervous system. 
Stimulation of mAChRs induced CYR61 expression in primary neurons and rat brain where 
CYR6 1 mRNA was detected in cortical layers V and VI and in thalamic nuclei. In contrast, 
CTGF and NOV expression was not altered by mAChRs neither in neuronal tissue culture nor 

1 0 rat brain. Receptor subtype analyses demonstrated that ml and m3 mAChR subtypes strongly 
induced CYR61 expression, whereas m2 and m4 mAChRs had only subtle effects. Increased 
CYR61 expression was coupled to mAChRs by both protein kinase C and elevations of 
intracellular Ca(2+). Our results establish that CYR61 expression in mammalian brain is under 
the control of cholinergic neurotransmission; it may thus be involved in cholinergic regulation 

1 5 of synaptic plasticity. 

Chung KC, Ahn YS. Expression of immediate early gene cyr61 during the 
differentiation of immortalized embryonic hippocampal neuronal cells. Neurosci Lett 1998 
Oct23;255(3):155-8 

Growth factor-mediated signal transduction is a process that is of fundamental 
20 importance in understanding cellular growth and differentiation. In order to elucidate the 

signaling pathways leading to neuronal differentiation, we have tried to identify intermediates 
that are selectively induced in the differentiation of immortalized neuronal hippocampal cell 
line HI 9-7. In the present study we found that immediate early gene cyr61 is expressed in a 
rapid and transient manner by bFGF during the differentiation of H19-7 cells. To clarify the 
25 signal transduction pathway for the induction of cyr6 1 by bFGF, we checked whether Raf-1 
and mitogen-activated protein kinase (MAPK) is activated during the induction of cyr61 . It is 
identified that cyr61 is induced by bFGF via at least two signaling pathways; MAPK- 
dependent as well as MAPK-independent signaling pathways. This study suggested that cyr61 
is likely to play an important role in neuronal differentiation process. 

30 Panel 2D Summary: Agl 148 The expression of the CG55688-01 gene was assessed 

in two independent runs in panel 2D with excellent concordance between runs. The highest 

expression of this gene is found in normal bladder tissue and a kidney cancer sample 

(CTs=28). In addition, there appears to be substantial expression associated with ovarian 

derived tissue, prostate derived tissue and a number of kidney samples. Thus, the expression of 
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this gene could be used to distinguish the bladder and kidney samples from the rest of the 
samples in the panel. Moreover, therapeutic modulation of this gene, through the use of small 
molecule drugs, protein therapeutics or antibodies might be beneficial in the treatment of 
kidney cancer, ovarian cancer or prostate cancer. 

5 Panel 3D Summary: Agl 148 The expression of the CG55688-01 gene appears to be 

highest in a sample derived from a lung cancer (NCI-H292XCT=28). In addition, there is 
substantial expression associated with a number of brain cancers, renal cancer cell lines, 
pancreatic cancer cell lines, bladder cancer cell lines and two sarcoma cell lines. Thus, the 
expression of this gene could be used to distinguish NCI-H292 cells from the other samples in 
10 the panel. 

Panel 4D Summary: Agl 148 The CG55688-01 gene, a Cyr61 homolog, is expressed 
at moderate levels (CT range 28-32), in resting and cytokine-stimulated HUVEC, lung 
microvascular endothelial cells, coronary artery smooth muscle cells, bronchial epithelial cells, 
small airway epithelial cells, astrocytes, pulmonary artery endothelial cells, lung fibroblasts, 

15 and dermal fibroblasts. Based on the expression pattern above and our understanding of the 
functions of Cyr61 in vascular biology (see reference), it can be concluded that antibodies and 
small molecule antagonists that block the function of the CG55688-01 gene product may 
reduce or eliminate the symptoms in patients with any of several inflammatory or autoimmune 
diseases, including Crohn's disease, ulcerative colitis, multiple sclerosis, chronic obstructive 

20 pulmonary disease, asthma, emphysema, rheumatoid arthritis, or psoriasis. 

Reference: 

Babic AM, Kireeva ML, Kolesnikova TV, Lau LF CYR61, a product of a growth 
factor-inducible immediate early gene, promotes angiogenesis and tumor growth. Proc Natl 
Acad Sci U S A 1998 May 26;95(1 1):6355-60 

25 CYR61 is a secreted, cysteine-rich, heparin-binding protein encoded by a growth 

factor-inducible immediate-early gene. Acting as an extracellular, matrix-associated signaling 
molecule, CYR61 promotes the adhesion of endothelial cells through interaction with the 
integrin alphaVbeta3 and augments growth factor-induced DNA synthesis in the same cell 
type. In this study, we show that purified CYR61 stimulates directed migration of human 

30 microvascular endothelial cells in culture through an alphaV beta3 -dependent pathway and 
induces neovascularization in rat corneas. Both the chemotactic and angiogenic activities of 
CYR61 can be blocked by specific anti-CYR61 antibodies. Whereas most human tumor- 
derived cell lines tested express CYR61, the gastric adenocarcinoma cell line RF-1 does not. 
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Expression of the CYR61 cDNA under the regulation of a constitutive promoter in RF-1 cells 
significantly enhances the tumorigenicity of these cells as measured by growth in 
immunodeficient mice, resulting in tumors that are larger and more vascularized than those 
produced by control RF-1 cells. Taken together, these results identify CYR61 as an angiogenic 
5 inducer that can promote tumor growth and vascularization; the results also suggest potential 
roles for CYR61 in physiologic and pathologic neovascularization. 

Panel 5 Islet Summary: Agl 148 The CG55688-01 gene has low expression in islet 
tissue. It is also expressed at low levels in mesenchymal stem cells, which can be 
differentiated in vitro into adipocytes, chondrocytes and osteocytes. Therefore, this gene may 
10 be a monoclonal antibody target for the treatment of diseases involving adipose, cartilage or 
bone. 

SEC6 (CG56157-01) 

Expression of gene CG56 157-01 was assessed using the primer-probe set Agl 102, 
described in Table 24A. Results of the RTQ-PCR runs are shown in Table 24B. 

15 Table24A. Probe Name Agl 102 



Primers 


Sequences 


Length 


Start Position 


Forward 


S'-aggatccaggaaacgaagtg-S* (SEQ IDNO:156) 


20 


123 


Probe 


TET-S'-tctacgcgctatataagcaggccactg-S'-TAMRA (SEQ ID NO: 157) 


27 


153 


Reverse 


S'-gggcatgttacaaggtccttO' (SEQ ID NO: 158) 


20 


180 



Table 24B . Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agll02, Run 
125939695 


Tissue Name 


Rel. £xp.(%) Agl 102, Run 
125939695 


Endothelial cells 


12.3 


Renal ca. 786-0 


3.4 


Heart (Fetal) 


6.3 


Renal ca. A498 


5.4 


Pancreas 


16.4 


Renal ca. RXF 393 


3.2 


Pancreatic ca. CAP AN 2 


0.4 


Renal ca. ACHN 


4.8 


Adrenal Gland 


53.6 


Renal ca. UO-31 


2.2 


Thyroid 


12.3 


Renal ca. TK-10 


4.6 


Salivary gland 


163 


Liver 


29.9 


Pituitary gland 


13.4 


Liver (fetal) 


11.9 


Brain (fetal) 


4.4 


Liver ca. (hepatoblast) 
HepG2 


16.6 


Brain (whole) 


7.9 


Lung 


4.0 


Brain (amygdala) 


4.2 


Lung (fetal) 


1.7 


Brain (cerebellum) 


7.5 


Lung ca. (small cell) LX- 
1 


6.0 


Brain (hippocampus) 


14.6 


Lung ca. (small cell) 
NCI-H69 


2.0 


Brain (thalamus) 


4.4 


Lung ca. (s.cell var.) 
SHP-77 


3.0 


Cerebral Cortex 


7.0 


Lung ca. (large cell)NCI- 
H460 


10.6 
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Spinal cord 


2.7 


Lung ca. (non-sm. cell) 
A549 


9.6 


glio/astro U87-MG 


3.6 


Lung ca. (non-s.cell) 
NCI-H23 


4.1 


glio/astroU-118-MG 


6.4 


Lung ca. (non-s.cell) 
HOP-62 


11.6 


astrocytoma SW1783 


4.0 


Lung ca. (non-s.cl) NCI- 
H522 


38.7 


neuro*; met SK-N-AS 


6.9 


Lung ca. (squam.) SW 
900 


12.2 


astrocytoma SF-539 


3.7 


T liner fa /cflnam ^ Nf^I- 

H596 


3.0 


astrocytoma SNB-75 


1.1 


Mammary gland 


5.6 


glioma SNB-19 


3.0 


Breast ca.* (pl.ef) MCF-7 


| 3.3 


glioma U251 


1.7 


Breast ca * (pl.ef) MDA- 
MB-231 


6.2 


glioma SF-295 


4.6 


Breast ca.* (pi. ef) T47D 


9.6 


Heart 


32.5 


Breast ca. BT-549 


12.2 


Skeletal Muscle 


100.0 


Breast ca. MDA-N 


1.5 


Bone marrow 


2.9 


Ovary 


4.4 


Thymus 


1.1 


Ovarian ca. OVCAR-3 


1.4 


Spleen 


1.3 


Ovarian ca. OVCAR-4 


15.6 


Lymph node 


2.0 


Ovarian ca. OVCAR-5 


4.7 




7 1 


Ovarian /»q nVPAP St 


0 s 


Stomach 


14 ^ 


Ovarian rn TCwROV-1 
\J Vol lull va. IVJJvv v - 1 


5 4 


Small intestine 


6.9 


Ovarian ca. (ascites) SK- 

\J V ~J 


9.4 


Colon ca SW480 


1.7 


I Ttpnic 


6.4 


Colon ca.* SW620 
(SW480 met) 


5.0 


Placenta 


10.7 


Colon ca. HT29 


0.3 


Prostate 


14.5 


Colon ca.HCT-116 


6.0 


Prostate ca.* (bone met) 
PC-3 


57.0 


Colon ca. CaCo-2 


5.8 


Testis 


14.1 


Colon ca. Tissue 

^ \JLJ\JJ OUUJ 


0.6 


Melanoma Hs688(A).T 


3.3 


Colon ca. HCC-2998 


2.7 


Melanoma* (met) 


3.4 


Gastric ca.* (liver met) 
NCI-N87 


3.2 


Melanoma UACC-62 


13.8 


Bladder 


16.7 


Melanoma M14 


9.9 


Trachea 


1.8 


Melanoma LOX IMVI 


24.8 


Kidney 


43.2 


Melanoma* (met) SK- 
MEL-5 


19.5 


Kidney (fetal) 


8.1 







Panel 1.2 Summary: Agl 102 Highest expression of the CG561 57-01 gene is seen in 
skeletal muscle (CT=24), with high levels of expression also seen in pancreas, adrenal, 
pituitary, heart, and liver. Diazepam binding inhibitor (DBI) is a 10-kDa polypeptide that 
5 regulates mitochondrial steroidogenesis, glucose-induced insulin secretion, metabolism of 
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acyl-CoA esters, fatty acid oxidation, and the action of gamma-aminobutyrate on GABAA 
receptors. This gene, a DBI-related protein, may thus be a small molecule target for the 
treatment of metabolic and endocrine diseases, including obesity and Types 1 and 2 diabetes. 

This gene also expressed at high levels in all CNS regions examined. The diazepam 
5 binding inhibitor has been implicated in seizure disorders, drug dependence and memory. In 
addition, this ligand acts at the GAB A- A receptor which has been implicated in schizophrenia 
and bipolar disorder. Therefore, therapeutic modulation of this gene, a diazepam binding 
inhibitor homolog, may be of use in any of these clinical conditions. 

References: 

10 Kolmer M, Alho H, Costa E, Pani L. Cloning and tissue-specific functional 

characterization of the promoter of the rat diazepam binding inhibitor, a peptide with multiple 
biological actions. Proc Natl Acad Sci USA. 1993 Sep 15;90(18):8439-43. 

Diazepam binding inhibitor (DBI) is a 10-kDa polypeptide that regulates mitochondrial 
steroidogenesis, glucose-induced insulin secretion, metabolism of acyl-CoA esters, and the 

15 action of gamma-aminobutyrate on GABAA receptors. To investigate the regulation of DBI 
gene expression, three positive clones were isolated from a rat genomic library. One of them 
contained a DBI genomic DNA fragment encompassing 4 kb of the 5 f untranslated region, the 
first two exons, and part of the second intron of the DBI gene. Two other overlapping clones 
contained a processed DBI pseudogene. Several transcription initiation sites were detected by 

20 RNase protection and primer extension assays. Different tissues exhibited clear differences in 
the efficiencies of transcription startpoint usage. Transient expression experiments using DNA 
fragments of different length from the 5* untranslated region of the DBI gene showed that 
basal promoter activity required 146 bp of the proximal DBI sequence, whereas full activation 
was achieved with 423 bp of the 5 1 untranslated region. DNase I protection experiments with 

25 liver nuclear proteins demonstrated three protected regions at nt -387 to -333, -295 to -27 1 , 
and -176 to -139 relative to the ATG initiation codon; in other tissues the pattern of protection 
was different. In gel shift assays the most proximal region (-176 to -139) was found to bind 
several general transcription factors as well as cell type-restricted nuclear proteins which may 
be related to specific regulatory patterns in different tissues. Thus, the DBI gene possesses 

30 some features of a housekeeping gene but also includes a variable regulation which appears to 
change with the function that it subserves in different cell types. 

PMID: 7690962 
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Ferrarese C, Cogliati T, Tortorella R, Zucca C, Bogliun G, Beghi E, Passoni D, Zoia C, 
Begni B, Airoldi L, Alho H, Frattola L.Diazepam binding inhibitor (DBI) in the plasma of 
pediatric and adult epileptic patients. Epilepsy Res 1998 Jan;29(2): 129-34 

The polypeptide diazepam binding inhibitor (DBI) displays epileptogenic activity by 
5 binding to benzodiazepine receptors. We analyzed DBI concentrations in the plasma of 

pediatric and adult epileptic patients, as a possible peripheral marker in epilepsy. DBI plasma 
concentrations are significantly higher (+ 62%, P < 0.001) in adult patients and slightly but 
significantly higher (+15%, P < 0.01) in pediatric patients, compared to age-related controls. 
Strikingly, plasma DBI is much higher (+81%, P < 0.001) in generalized epilepsy in adults and 
10 in drug-resistant pediatric and adult patients. Based on these findings, plasma DBI may be 
considered as a peripheral biological marker of epilepsy and, in association with lymphocyte 
benzodiazepine receptor density, of anticonvulsant drug responsiveness. 

Herzog CD, Stackman RW, Walsh TJ.Intraseptal flumazenil enhances, while diazepam 
binding inhibitor impairs, performance in a working memory task. Neurobiol Learn Mem 
15 1996Nov;66(3):341-52 

GABA/Vbenzodiazepine receptors in the medial septum modulate the activity of 
cholinergic neurons that innervate the hippocampus. Injection of benzodiazepine (BDZ) 
agonists into the medial septum impairs working memory performance and decreases high- 
affinity choline transport (HAChT) in the hippocampus. In contrast, intraseptal injection of the 

20 BDZ antagonist flumazenil increases HAChT and prevents the memory deficits induced by 
systemic BDZs. The present studies attempted to further characterize the behavioral effects of 
medial septal injections of flumazenil to an endogenous negative modulator of the 
GABAA/BDZ receptor complex, diazepam binding inhibitor (DBI). Male Sprague-Dawley 
rats were cannulated to study the effects of intraseptal injections of these BDZ ligands on 

25 spatial working memory, anxiety-related behaviors in the elevated plus maze, and on general 
locomotor activity. Intraseptal flumazenil (10 nmo 170.5 microliter) produced a delay- 
dependent enhancement of DNMTS performance after an 8-h, but not a 4-h, delay interval. 
This promnestic dose of flumazenil had no effect on locomotor activity and did not produce 
changes in measures of anxiety on the plus maze. Intraseptal injection of DBI had no effect (8 

30 nmol/0.5 microliter) or slightly impaired (4 nmol/0.5 microliter) DNMTS radial maze 

performance following an 8-h delay, without producing changes in locomotion or plus maze 
behavior. These data demonstrate that flumazenil has a unique profile of activity in enhancing 
working memory following intraseptal injection. 
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Ohkuma S, Katsura M, Tsujimura A. Alterations in cerebral diazepam binding 
inhibitor expression in drug dependence: a possible biochemical alteration common to drug 
dependence. Life Sci 2001 Feb 2;68(1 1):1215-22 

Mechanisms for formation of drug dependence and expression of withdrawal 
syndrome have not fully clarified despite of huge accumulation of experimental and clinical 
data at present. Several clinical features of withdrawal syndrome are considered to be common 
among patients with drug dependence induced by different drugs of abuse. One of them is 
anxiety. Recent investigations have revealed that diazepam binding inhibitor (DBI), a peptide 
consisting of 87 amino acids with molecular weight of about 10 kDa, serves as an inverse 
agonist for benzodiazepine (BZD) receptors with endogenously anxiogenic potential. These 
lines of data suggest that cerebral DBI expression in brain may participates in formation of 
drug dependence and/or emergence of withdrawal syndrome. Based on this working 
hypothesis, we have examined DBI expression in the brain derived from mice depended on 
alcohol (ethanol), nicotine, and morphine to investigate functional relationship between 
cerebral DBI expression and drug dependence. Cerebral DBI expression significantly 
increases in animals with drug dependence induced by these drugs, and in the cases of 
nicotine- and morphine-dependent mice concomitant administration of antagonists for 
nicotinic acetylcholine and opioid receptors, respectively, abolished the increase. Abrupt 
cessation of administration of drugs facilitated further increase in DBI expression. Therefore, 
these alterations in DBI expression have close relationship with formation of drug dependence 
and/or emergence of withdrawal syndrome, and are considered to be a common biochemical 
process in drug dependence induced by different drugs of abuse. Finding and elucidation of 
mechanisms for common biochemical alterations among drug dependence may provide a clue 
to clarify mechanisms for formation of drug dependence and/or emergence of withdrawal 
syndrome. 

SEC2 (CG54933-01) 

Expression of gene CG54933-01 was assessed using the primer-probe set Ag2044, 
described in Table 25 A. Results of the RTQ-PCR runs are shown in Tables 25B, 25C, 25D, 
25E and 25F. 

Table 25A . Probe Name Ag2044 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-gcagctggacgtectctatc-3* (SEQ ID NO: 159) 


20 


1530 


Probe 


TET-5'-ccagaacatgaacgggtccgaatact-3'-TAMRA (SEQ ID NO: 160) 


26 


1569 


Reverse 


5'-ccaggaaggactggatcttc-3' (SEQ ID NO: 161) 


20 


1599 



Table 25B . General_screening_panel_v 1 .4 
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Tissue Name 


Kel. r>xp.(vo) AgZU44, Run 
208014892 


Tissue Name 


n a i r v „ /O/ \ KnldAA Dun 

Kel. &xp.( /o) Agxirt*t, Kun 
208014892 


Adipose 


2.7 


Renal ca. TK-10 


0.0 


Melanoma* Hs688(A).T 


0.0 


Bladder 


4.5 


Melanoma* Hs688(B).T 


0.0 


Gastric ca. (liver met.) 
NCI-N87 


100.0 


Melanoma* M14 


0.0 ^ 


Gastric ca. KATO IE 


17.2 


Melanoma* LUXIMVl 


A A 

0.0 


Colon ca. a W-y4o 


1 1 o 


Melanoma* bK-MELo 


A A 

0.0 


Colon ca. oW4ou 


Z.J 


Squamous cell 
carcinoma SCC-4 


2.9 


colon ca. (a w*ioU met) 
SW620 


3.7 


Testis Pool 


0.2 


Colon ca. HT29 


0.4 


Prostate ca.* (bone met) 
PC-3 


0.3 


Colon ca. HCT-116 


5.0 


Prostate Pool 


0.0 


Colon ca. CaCo-2 


0.2 


Placenta 


0.5 


Colon cancer tissue 


7.2 


Uterus Pool 


0.4 


Colon ca. SW1116 


5.8 


Ovarian ca. OVCAR-3 


25.3 


Colon ca. Colo-205 


1.4 


Ovarian ca. SK-OV-3 


3.6 


Colon ca. SW-48 


2.0 


Ovarian ca. OVCAR-4 


0.7 


Colon Pool 


1.5 


Ovarian ca. OVCAR-5 


3.9 


Small Intestine Pool 


0.6 


Ovarian ca IGROV- 1 


0.2 


Stomach Pool 


0.1 


Ovarian ca OVCAR-8 


64.6 


Rnne Marrow Pool 


0.4 


Ovary 


1.9 


Fetal Heart 


0.2 


Breast ca MCF-7 


0.0 


Heart Pool 


0.3 


Breast ca. MDA-MB- 
231 


2.5 


Lymph Node Pool 


1.2 


Breast ca. BT 549 


0.2 


Fetal Skeletal Muscle 


0.0 


Breast ca. 14 ju 


c < 

J.J 


okeietai Muscle root 


ft ft 


Breast ca. MDA-N 


0.0 


Spleen Pool 


0.0 


Breast Pool 


0.8 


Thymus Pool 


0.0 


Trachea 


3.3 


CNS cancer (glio/astro) 

T TOT A Mf> 

Uo7-Mu 


0.0 


Lung 


0.1 


CNb cancer (glio/astro) U- 
118-MG 


0.0 


Fetal Lung 


10.7 


CNS cancer (neuro;met) 
SK-N-AS 1 


0.0 


Lung ca. NCI-N417 


0.0 


CNS cancer (astro) SF-539 


0.0 


Lung ca. LX-1 


23.2 


CNS cancer (astro) SNB-75 


0.1 


Lung ca. NCI-H146 


0.0 


CNS cancer (glio) SNB-1 9 


0.1 


Lung ca. SHP-77 


0.0 


CNS cancer (glio) SF-295 


0.0 


T una ca A549 


0.2 


Brain (Amygdala) Pool 


0.1 


Lunoca NCI-H526 


0 0 


Brain frprehpllum^ 


0.1 


T una ca NPI.H21 




Rrain (fata]} 


o.6 


Lung ca. NCI-H460 


0.0 


Brain (Hippocampus) Pool 


0.2 


Lung ca. HOP-62 


0.2 


Cerebral Cortex Pool 


0.1 


Lung ca. NCI-H522 


0.1 


Brain (Substantia nigra) 
Pool 


0.1 


Liver 


0.0 


Brain (Thalamus) Pool 


0.0 


Fetal Liver 


0.1 


Brain (whole) 


0.0 


Liver ca. HepG2 


1.1 


Spinal Cord Pool 


0.2 
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Adrenal Gland J 0.0 


Fetal Kidney 


0.6 


Pituitary gland Pool | 0.0 


Kenal ca. /oo-U 


0.0 


Salivary Gland j 0. 1 


Renal ca. A498 


0.1 


Thyroid (female) J 0.0 


Renal ca. ACHN 


0.0 


Pancreatic ca. CAPAN2 j 67 .4 


Renal ca. UO-31 


0.4 


Pancreas Pool j 1.3 



Table 25C . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2044, Run 
150924718 


Rel. Exp.(%) 
Ag2044, Run 
151268419 


Tissue Name 


Rel. Exp.(%) 
Ag2044, Run 
150924718 


Rel. Exp.(%) 
Ag2044, Run 
151268419 


Liver 


72.2 


50.3 


Kidney (fetal) 


4.8 


2.2 




n i 


n s 

U.J 


ivcndi La. /ou m y 


V.v 


0 0 


Pancreatic ca. 
CAPAN 2 


38.7 


43.5 


Renal ca. A498 


0.2 


0.1 


Adrenal gland 


0.0 


0.1 


Renal ca. RXF 


0.0 


0.0 


Thyroid 


0.0 


0.0 


Renal ca. ACHN 


0.1 


0.4 


Salivary gland 


0.8 


0.2 


Renal ca. UO-3 1 


0.2 


0.1 


Pituitary gland 


0.2 


0.4 


Renal ca. TK-10 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 


Liver 


0.0 


0.0 


Brain (whole) 


0.2 


0.5 


Liver (fetal)_ _j 


0.4 


0.0 


Brain (amygdala) 


0.9 


0.5 


Liver ca. 

(hepatoblast) 

HepG2 


l.l 


1.1 


Brain (cerebellum) 


O.O 


0.0 


Lung 


28.9 


17.1 


Brain (hippocampus) 


1.6 


1.6 


Lung (fetal) 


57.4 


40.9 


Brain (substantia 
nigra) 


1.5 


0.4 


Lung ca. (small 
cell) LX-1 


20.6 


17.6 


Brain (thalamus) 


0.6 


0.6 


Lung ca. (small 
cell)NCJ-H69 


0.0 


0.0 


Cerebral Cortex 


0.2 


0.1 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


0.0 


Spinal cord 


0.3 


0.4 


Lung ca. (large 
cell)NCl-H460 


0.0 


0.0 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.1 


glio/astroU-118- 
MG 


0.0 


0.0 


Lung ca. (non- 
s.cell) NCI-H23 


0.2 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cell) HOP-62 


0.7 


0.3 


neuro*; met SK-N- 
AS 


0.0 


0.0 


Lung ca. (non- 
s.cl)NCI-H522 


0.9 


0.5 


astrocytoma SF-539 


0.0 i 


0.1 


Lung ca. 

(squam.) SW 900 


0.0 


0.0 


astrocytoma SNB-75 


0.0 


0.0 


Lung ca. 
(squam) NCI- 
H596 


0.0 


0.0 


glioma SNB-19 


0.4 


0.0 


Mammary gland 


0.3 


0.4 


glioma U251 


0.0 


0.0 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


0.0 


glioma SF-295 


0.4 


0.1 


Breast ca.* 


6.4 


3.1 
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(pl.el) MDA- 
MB-231 






Heart (fetal) 


2.7 


3.5 


Breast ca.* 
(pl.ef)T47D 


0.0 


0.1 


Heart 


1.9 


0.2 


Breast ca. BT- 
549 


4.2 


3.6 


Skeletal muscle 
(fetal) 


0.2 


0.2 


Breast ca. MDA- 
N 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Ovary 


12.2 


10.2 


Bone marrow 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


9.3 


8.8 


Thymus 


0.2 


0.2 


Ovarian ca. 
OVCAR-4 


0.8 


0.4 


Spleen 


1.5 


0.4 


Ovarian ca. 
OVCAR-5 


2.1 


2.8 


Lymph node 


0.0 


0.4 


Ovarian ca. 
OVCAR-8 


37.6 


26.6 


Colorectal 


1.8 


1.9 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


3.0 


1,9 


Ovarian ca.* 

(ascites) SK-OV- 

i 

j 


2.0 


1.3 


O yy* 'ill itifArtina 

a ma 11 lniesune 


A 1 


C 1 

J. 1 


1 It an i c 

uterus 






Colon ca. SW480 


6.0 


3.2 


Placenta 


7.6 


5.5 


Colon ca.* 
SW620(SW480 met) 


2.0 


2.2 


Prostate 


0.8 


0.8 


Colon ca. HT29 


0.3 


0.3 


Prostate ca.* 
(bone met)PC-3 


0.2 


0.3 


Colon ca. HCT-116 


1.8 


0.9 


Testis 


0.7 


1.7 


Colon ca. CaCo-2 


0.2 


0.3 


Melanoma 
Hs688(A).T 


0.0 


0.1 


Colon ca. 
tissue(OD03866) 


8.0 


6.8 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC-2998 


18.7 


15.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca.* (liver 
met)NCI-N87 


100.0 


100.0 


Melanoma Ml 4 ; 


0.0 


0.0 


Bladder 


4.7 


2.4 


Melanoma LOX 
IMV1 


0.0 


0.0 


Trachea 


48.6 


31.9 


Melanoma* 
(met) SK-MEL-5 


0.0 


0.0 


Kidney 


0.4 


0.4 


Adipose 


18.0 


18.0 



Table 25D . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2044, Run 
150925245 


Rel. Exp.(%) 
Ag2044, Run 
151268239 


Tissue Name 


Rel.Exp.(%) 
Ag2044, Run 
150925245 


Rel. Exp.(%) 
Ag2044, Run 
151268239 


Normal Colon 


0.1 


0.2 


Kidney Margin j 
8120608 ~ : 


0.3 


0.1 


CC Well to Mod 
DitT(0DO3866) 


3.4 


3.3 


Kidney Cancer ; 
8120613 


0.0 


0.0 


CC Margin 
(OD03866) 


0.1 


0-3 


Kidney Margin 
8120614 i 


0.6 


0.8 
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CCGr.2 

rectosigmoid 

(OD03868) 


0.3 


0.5 


Kidney Cancer 
9010320 


3.8 


5.0 


CC Margin 
(OD03868) 


0.0 


0.0 


Kidney Margin 
9010321 


0.0 


0.2 


CC Mod Diff 
(ODO3920) 


0.4 


0.2 


Normal Uterus 


0.3 


0.4 


CC Margin 
(ODO3920) 


0.3 


0.7 


Uterus Cancer 
064011 


1.7 


2.7 


CC Gr.2 ascend 
colon (OD03921) 


3.1 


3.7 


Normal Thyroid 


0.0 


0.0 


CC Margin 
(OD03921) 


0.4 


0.7 


Thyroid Cancer . 
064010 


0.0 


0.0 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


24.8 


28.7 


Thyroid Cancer 
A302152 


0.0 


0.0 


Liver Margin 
(ODO4309) 


l( 

0.0 


0.0 


Thyroid Margin 
A302153 


0.0 


0.1 


Colon mets to lung 
(OD04451-01) 


0.4 


0.7 


Normal Breast 


0.0 


0.0 


Lung Margin 
(OD04451-02) 


2.4 


2.2 


Breast Cancer 
(OD04566) 


0.1 


0.0 


Normal Prostate 
6546-1 


U.J 


f\ *7 1 

U./ 

■u -r a - - -A 


Breast Cancer 
(OD04590-01) . 




u.u 


Prostate Cancer 
(OD04410) 


0.0 


0.0 


Breast Cancer 
Mets (OD04590- 
03) 


0.0 


0.0 


Prostate Margin 
(OD04410) 


0.0 


0-2 ; 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.2 


0.2 


Prostate Cancer 
(OD04720-01) 


2.8 


3.1 


Breast Cancer 
064006 


1.2 


1.0 


Prostate Margin 
(OD04720-02) 


1.6 


1.0 


Breast Cancer 
1024 


0.0 


0.1 


Normal Lung 
061010 


6.0 


6.1 


Breast Cancer 
9100266 


0.0 


0.1 


Lung Met to Muscle 
(OD04286) 


1.4 


1.1 


Breast Margin 
9100265 


0.0 


0.1 


Muscle Margin 
(OD04286) 


0.0 


0.1 


Breast Cancer 
A209073 


0.0 


0.0 


Lung Malignant 
Cancer (OD03126) 


10.6 


11.7 


Breast Margin 
A2090734 


0.0 


0.0 


Lung Margin 
(OD03126) 


10.9 


14.5 


Normal Liver 


0.0 


0.0 


Lung Cancer 
(OD04404) 


1.7 


3.1 


Liver Cancer 
064003 


0.1 


0.0 


Lung Margin 
(OD04404) 


12.7 


16.4 


Liver Cancer 
1025 


0.0 


0.0 


Lung Cancer 
(OD04565) 


0.0 


o.o ; 


Liver Cancer 
1026 


0.0 


0.0 


Lung Margin 
(OD04565) 


3.2 


4.7 ; 


Liver Cancer 
6004-T 


0.0 


0.0 


Lung Cancer 
(OD04237-01) 


0.1 


0.4 


Liver Tissue 
6004-N 


0.0 


0.0 


Lung Margin 


2.7 


3.3 


Liver Cancer 


0.0 


0.0 
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(OD04237-02) 






6005-T 


J 


Ocular Mel Met to 
Liver (ODO4310) 


0.0 


0.0 


Liver Tissue 
6005-N 


0.0 


0.0 


Liver Margin 
(ODO4310) 


0.0 


0.0 


Normal Bladder 


3.1 


4.8 


Melanoma Mets to 
Lung (OD04321) 


0.1 


0.0 


Bladder Cancer 
1023 


J.O 


7 7 


Lung Margin 
(OD04321) 


5.1 


5.0 


Bladder Cancer 
A302173 


U.3 




Normal Kidney 


0.6 


0.7 


Bladder Cancer 
(OD047 18-01) 


0.6 


0.9 


Kidney Ca, Nuclear , 
grade 2 (OD04338) 


0.1 


o.o ; 


Bladder Normal 
Adjacent 
(OD047 18-03) 


0.0 


0.0 


Kidney Margin 
(OD04338) 


0.2 


0.2 


Normal Ovary 


7 £ 

z.o 


1 0 


Kidney Ca Nuclear 
grade 1/2 
(OD04339) 


0.0 


0.0 


Ovarian Cancer 
064008 


20.9 


24.3 


Kidney Margin 
(OD04339) 


0.2 


0.2 


Ovarian Cancer 
(OD04768-07) 


100.0 


100.0 


Kidney Ca, Clear 
cell type (OD04340) 


0.4 


0.4 


Ovary Margin 
(OD04768-08) 


0.8 


1.9 


Kidney Margin 
(OD04340) 


0.0 


0.3 


Normal Stomach 


0.1 


0.1 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


0.0 


Gastric Cancer 
9060358 


0.3 


0.7 


Kidney Margin 
(OD04348) 


0.2 


0.4 


Stomach Margin 
9060359 


0.1 


0.2 


Kidney Cancer 
(OD04622-01) 


8.2 \ 


12.9 


Gastric Cancer 
9060395 


17.1 


18.7 


Kidney Margin 
(OD04622-03) 


0.1 


0.3 


Stomach Margin 
9060394 


11.6 


13.5 


Kidney Cancer 
(OD04450-01) 


0.1 i 


0.3 


Gastric Cancer 
9060397 


24.3 


29.3 


Kidney Margin 
(OD04450-03) 


0.2 


0.2 


Stomach Margin 
9060396 


0.8 


1.3 


Kidney Cancer 
8120607 


0.0 


0.0 


Gastric Cancer 
064005 


0.6 


0.9 



Iablel5E. Panel 3D 



Tissue Name 


Rel.Exp.(%) 
Ag2044, Run 
170745401 


Tissue Name 


Rel. Exp.(%) 
Ag2044, Run 
170745401 


Daoy- Medulloblastoma 


0.0 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


17.2 


TE671- Medulloblastoma 


0.0 


ES-2- Ovarian clear cell carcinoma 


0.0 


D283 Med- Medulloblastoma 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.1 


PFSK- 1 -Primitive 
Neuroectodermal 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


0.0 


MEG-01- Chronic myelogenous 
leukemia (megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 jRaj i- Burkitt's lymphoma 


0.0 
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or-zoo' LriioDiascoma 


U.l 


Daudi- Burkitt's lymphoma 


r\ ft 
U.U 




ft ft 
u.u 


uioo- B-ceii plasmacytoma 


ft ft 

u.u 


SK-N-SH- Neuroblastoma 

yilK labia b lb J 


0.0 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


0.0 


JM1- pre-B-cell lymphoma 


0.5 


Cerebellum 


0.0 


Jurkat- T cell leukemia 


0.0 


NCI-H292- Mucoepiderrnoid 
lung carcinoma 


44.4 


TF-1- Erythroleukemia 


0.0 


DMS-114- SmaU cell lung 
cancer 


0.0 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


100.0 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell lung 
cancer 


0.0 


KU-812- Myelogenous leukemia 


0.0 


NCI-H526- Small cell lung 
cancer 


0.0 


769-P- Clear cell renal carcinoma 


0.0 


NC1-N417- Small cell lung 
cancer 


0.0 


Caki-2- Clear cell renal carcinoma 


0.0 


NCI-H82- Small cell lung 
cancer 


0.0 


SW 839- Clear cell renal carcinoma 


0.0 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms 1 tumor 


0.1 


NCI-HI 155- Large cell lung 
cancer 


0.0 


Hs766T- Pancreatic carcinoma (LN 
metastasis) 


14.1 


NCI-H1299- Large cell lung 
cancer 


0.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver metastasis) 


2.0 


NCI-H727- Lung carcinoid 


0.0 


SU86.86- Pancreatic carcinoma 
(liver metastasis) 


0.5 


NCI-UMC-ll-Lung 
carcinoia. 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


13.6 


LX-1- Small cell lung cancer 


40.6 


HP AC- Pancreatic adenocarcinoma 


34.6 


Colo-205- Colon cancer 


7.4 


MIA PaCa-2- Pancreatic carcinoma 


0.1 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


19.9 


KM20L2- Colon cancer 


11.7 


PANC-1- Pancreatic epithelioid 
ductal carcinoma 


0.6 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma (transitional 
cell) 


0.1 


SW-48- Colon 
adenocarcinoma 


4.5 


5637- Bladder carcinoma 


0.3 


SW1116- Colon 
adenocarcinoma 


17.6 


HT-1 197- Bladder carcinoma 


0.1 


LS 174T- Colon 
adenocarcinoma 


72.7 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


3.1 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


0.4 


HT-1 080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


5.1 


MG-63- Osteosarcoma 


0.1 


KATO HI- Gastric carcinoma 


0.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


0.0 
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NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma (met 
to bone marrow) 


0.0 


NCI-SNU-1- Gastric 
carcinoma 


0.1 


A431- Epidermoid carcinoma 


0.0 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.0 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma (brain 
metastasis) 


0.0 


MKN-45- Gastric carcinoma 


22.5 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric carcinoma 


53.6 


SCC-4- Squamous cell carcinoma 
of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


4.8 


SCC-9- Squamous cell carcinoma 
of tongue 


0.0 


RL95-2- Uterine carcinoma 


8.0 


SCC-15- Squamous cell carcinoma 
of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


18.6 


CAL 27- Squamous cell carcinoma 
of tongue 


0.2 



Table 25F . Panel 4D 



Tissue Name 


ReL Exp.(%) 
Ag2044, Run 


Rel. Exp.(%) 
Ag2044, Run 
1 51 5i6?5d 


Tissue Name 


Rel. Exp.(%) 
Ag2044, Run 


Rel. Exp.(%) 
Ag2044, Run 
1 51 536254 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


0.1 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVEC I FN gamma 


0.0 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha + 
IFN gamma 


0.0 


0.0 


Secondary Thl rest 


0.2 


0.0 


HUVEC TNF alpha + 
IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 


Secondary Trl rest 


0.2 


0.0 


Lung Microvascular 
EC none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha + IL- 
Ibeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular Dermal 
EC TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial epithelium 
TNFalpha + IL1 beta 


0.6 


6.3 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.3 


1.6 


Primary Trl rest 


0.3 


0.0 


Small airway 
epithelium TNFalpha 
+ IL-lbeta 


0.6 


2,3 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery SMC 
rest 


0.0 


0.7 


CD45ROCD4 
lymphocyte act 


0.0 


0.0 


Coronery artery SMC 
TNFalpha + IL-1 beta 


0.0 


0.0 


CD8 lymphocyte act 


0.0 


0.0 


Astrocytes rest 


0.2 


0.4 


Secondary CD8 
lymphocyte rest 


0.0 


0.0 


Astrocytes TNFalpha 
+ IL-lbeta 


100.0 


3.2 
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Secondary CD8 
lymphocyte act 


0.0 


0.0 


KU-8 12 (Basophil) 
rest 


0.0 


0.0 


CD4 lymphocyte 
none 


u.z 


u.u 


KU-8 12 (Basophil) 
PMA/ionomycin 




0 0 


2ry 

ThlAWTrlanti- 
CD95 CHI 1 


0.0 


0.0 


CCD 1106 

(Keratinocytes) none 


0.1 


1.2 


LAK cells rest 


0.0 


0.0 


CCD 1 106 
(Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


0.7 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


1.4 


5.8 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.0 


0.4 


LAK cells IL-2+IFN 
gamma 


0.0 


0.0 


NCI-H292 none 


24.7 


75.3 


LAK cells IL-2+ IL- 
18 


0.0 


0.0 


NCI-H292 IL-4 


32.5 


95.3 


LAK cells 
PMA/ionomycin 


0.1 


0.0 


NCI-H292 IL-9 


24.8 


85.3 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


24.1 


100.0 


Two Way MLR 3 
day 


0.0 


0.0 


NCI-H292 IFN 
gamma 


22.5 


75.8 


Two Way MLR 5 
day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


l wo Way MLK / 
day 


0.0 


0.0 


UD i T2f* TX.TC .1„U n _i_ 

rir AJiC 1 Nr alpha + 
IL-1 beta 


0.0 


0.0 


ri5MC rest 


u.u 


u.u 


Lung fibroblast none 


u.u 


u.u 


PBMC PWM 


0.0 


0.0 


Lung fibroblast TNF 
aipna il-i oeta 


0.0 


0.0 


PBMC PHA-L 


0.0 


0.0 


Lung fibroblast IL-4 


0.0 


0.0 


Ramos (B cell) none 


0.0 


0.0 


Lung fibroblast IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast IL-13 


0.0 


0.0 


B lymphocytes PWM 


0.0 


0.0 


Lung fibroblast IFN 
gamma 


0.0 


0.0 


B lymphocytes 
CD40L and IL-4 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 rest 


0.0 


0.4 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0.0 


0.0 


Dendritic cells none 


0.0 


0.0 


Dermal fibroblast IFN 

gaJlUIla 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


norm o 1 fiKr<-\Vkloef TT 

uernuu iiDrooiasi 11^- 
4 


0.0 


0.0 


Dendritic cells anti- : 
CD40 


0.0 


0.0 


IBD Colitis 2 


0.0 


0.0 


Monocytes rest 


0.0 


0.0 


IBD Crohn's 


0.0 


0.0 


Monocytes LPS 


0.1 


0.4 


Colon 


4.5 


11.0 


Macrophages rest 


0.0 


0.0 


Lung 


23.3 


84.7 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.7 


2.6 


HUVEC none 


0.0 


0.0 


Kidney 


0.2 


1.3 


HUVEC starved 


0.0 


0.0 
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General screening panel vl.4 Summary: Ag2044 The expression of the CG54933- 
01 gene appears to be highest in a sample derived from a gastric cancer cell line (NCI- 
N87)(CT=25.1). In addition, there is substantial expression in ovarian cancer cell lines, a 
5 pancreatic cancer cell line and colon cancer cell lines. Thus, the expression of this gene could 
be used to distinguish NCI-N87 cells from the rest of the samples in the panel. Moreover, 
therapeutic modulation of this gene, through the use of small molecule drugs, monoclonal 
antibodies or protein therapeutics might be beneficial for the treatment of colon cancer, gastric 
cancer, pancreatic cancer or ovarian cancer. 

10 The expression of the isoform of this gene in endocrine/metabolically-related tissues is 

restricted to adipose, pancreas and small intestine. Due to its presumed role in cell adhesion 
and the moderate level of expression in adipose, this gene and/or gene product may be a target 
in the treatment of obesity. 

Panel 1 .3D Summary: Ag2044 The expression of the CG54933-01 gene was 
15 assessed in two independent runs on panel 1 .3D with excellent concordance between the runs. 
The expression of this gene is highest in a sample derived from a gastric cancer cell line (NCI- 
N87)(CTs=28), consistent with the expression in General_screening_panel_vl.4. In addition, 
there is substantial expression observed in colon cancer cell lines, ovarian cancer cell lines, 
normal lung tissue, a liver cancer sample and a sample derived from a pancreatic cancer cell 
20 line. Thus, the expression of this gene could be used to distinguish NCI-N87 cells from other 
samples in the panel. Moreover, therapeutic modulation of this gene, through the use of small 
molecule drugs, antibodies or protein therapeutics might be beneficial for the treatment of 
colon cancer, gastric cancer, pancreatic cancer, liver cancer or ovarian cancer. 

Panel 2D Summary: Ag2044 The expression of the CG54933-01 gene was assessed 
25 in two independent runs on panel 2D with excellent concordance between the runs. Overall, 
the expression of this gene is highest in samples derived from ovarian cancer tissue (CTs=25). 
This gene encodes a protein that is homologous to mesothelin, which has been shown to be up- 
regulated in ovarian cancer. In addition, there is substantial expression observed in metastatic 
colon cancer derived tissue, lung derived tissue and gastric cancer derived tissue. Thus, the 
30 expression of this gene could be used to distinguish the above mentioned tissues from other 
samples in the panel. Moreover, therapeutic modulation of this gene, through the use of small 
molecule drugs, antibodies or protein therapeutics might be beneficial for the treatment of 
colon cancer, gastric cancer, lung cancer or ovarian cancer. 
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Hassan R, Viner JL, Wang QC, Margulies I, Kreitman RJ, Pastan I. Anti-tumor activity 
of Kl-LysPE38QQR, an immunotoxin targeting mesothelin, a cell-surface antigen 
overexpressed in ovarian cancer and malignant mesothelioma. 

J Immunother 2000 Jul-Aug;23(4):473-9 

5 Mesothelin, a differentiation antigen, is a 40-kD glycosylphosphatidylinositol-linked 

cell-surface glycoprotein, that is present on the surface of normal mesothelium and is 
overexpressed in many patients with epithelial ovarian cancer and malignant mesotheliomas. 
Monoclonal antibody Kl is a murine immunoglobulin Gl that recognizes mesothelin. 
LysPE38QQR is a truncated form of Pseudomonas exotoxin that lacks the cell-binding 

10 domain, but retains the translocation and adenosine diphosphate-ribosylation domains. It has a 
single lysine residue near the amino terminus that is available for conjugation to antibodies. To 
prevent chemical conjugation of the antibody to lysine residues at the C-terminus of 
Pseudomonas exotoxin, the two lysine residues at positions 590 and 606 were mutated to 
glutamine, and the lysine residue at position 613 was mutated to arginine. Monoclonal 

1 5 antibody Kl was chemically conjugated with LysPE38QQR, by modifying the antibody with 
sulfosuccinimidyl-4-(N-maleimidomethyl)cyclohexane-l-carboxylate and coupling it with 
SPDP N-succinimidyl 3-(2-pyridyldithio)propionate-modified LysPE38QQR. The resulting 
immunotoxin Kl-LysPE38QQR was highly toxic to A431-K5 cells (a human epidermoid 
carcinoma cell line transfected with a mesothelin expression plasmid) with a half-maximal 

20 inhibitory concentration of 3-6 ng/mL. The immunotoxin had negligible activity against A43 1 
cells, which do not express mesothelin (median inhibitory concentration > 100 ng/mL). This 
immunotoxin also caused complete regression of tumors in nude mice that received xenografts 
of mesothelin-positive human carcinomas. These results show that immunotoxins directed 
against mesothelin are a therapeutic option that merits further investigation for the treatment of 

25 ovarian cancer and malignant mesotheliomas. 

PMID: 10916757 

Panel 3D Summary: Ag2044 The expression of the CG54933-01 gene appears to be 
highest in a sample derived from a lung cancer cell line (DMS-79)(CT=27.8). In addition, 
there appears to be substantial expression in colon cancer derived cell lines, pancreatic cancer 
30 derived cell lines, gastric cancer derived cell lines, lung cancer derived cell lines and cervical 
cancer derived cell lines. Thus, the expression of this gene could be used to distinguish DMS- 
79 cells from other samples in the panel. Moreover, therapeutic modulation of this gene, 
through the use of small molecule drugs, antibodies or protein therapeutics might be beneficial 
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for the treatment of colon cancer, gastric cancer, lung cancer, cervical cancer, or pancreatic 
cancer. 

Panel 4D Summary: Ag2044 The expression of the CG54933-01 gene was assessed 
in two independent runs using same set of primers. Both runs show moderate expression of 
5 this transcript in the NCI H292 cell line, a human airway epithelial cell line that produces 
mucins. Mucus overproduction is an important feature of bronchial asthma and chronic 
obstructive pulmonary disease(COPD). This transcript encodes for mesothelin, a cell surface 
protein, that may play a role in cellular adhesion or in megakaryocyte proliferation. Thus, this 
gene may be involved in promoting hyperplasia or mucus production in these cell type. 
10 Therefore, modulation of the expression or activity of this gene or gene product by antibodies 
could beneficial for the treatment of these asthma and COPD. 

SEC8 (CG56010-01) 

Expression of gene CG56010-01 was assessed using the primer-probe set Agl438, 
described in Table 26A. Results of the RTQ-PCR runs are shown in Tables 26B, 26C, 26D, 
15 26E and 26F. 



Table 26A . Probe Name Agl438 



Primers 


Sequences Length 


Start Position 


Forward 


5'-gccaggcactgttcatctc-3'(SEQIDNO:162) 19 


285 


Probe 


TET-5'-ctcccggcaagctttctgctgaaag-3'-TAMRA (SEQ ID NO: 163)] 25 


322 


Reverse 


S'.-gacatcaggctccagatatgaa-J (SEQ ID NO: 1 64) j 22 


347 



Table 26B. Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl438, Run 
138373879 


Tissue Name 


Rel. Exp.(%) Agl438, Run 
138373879 


Endothelial cells 


0.1 


Renal ca. 786-0 


0.0 


Heart (Fetal) 


1.0 


Renal ca. A498 


0.0 


Pancreas 


0.2 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAPAN 2 


0.0 


Renal ca. ACHN 


0.0 


Adrenal Gland 


3.2 


Renal ca. UO-31 


0.0 


Thyroid 


22.8 


Renal ca. TK-10 


0.0 


Salivary gland 


16.7 


Liver 


0.4 


Pituitary gland 


0.1 


Liver (fetal) 


0.1 


Brain (fetal) 


0.0 


Liver ca. (hepatobiast) 
HepG2 


0.5 


Brain (whole) 


0.0 


Lung 


0.1 


Brain (amygdala) 


0.0 


Lung (fetal) 


0.1 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) LX- 
1 


47.6 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


4.6 


Brain (thalamus) 


0.0 


Lung ca. (s.cell var.) 


7.2 
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SHP-77 




Cerebral Cortex 


0.0 


Lung ca. (large cell)NCI- 
H460 


0.0 


Spinal cord 


0.0 


Lung ca. (non-sm cell) 
A549 


0.5 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


glio/astro U-118-MG 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cl) NC1- 
H522 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (squam.) SW 
900 


0.1 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) NCI- 
H596 


2.7 


astrocytoma SNB-75 


0.0 


Mammary gland 


0.7 


glioma SNB-19 


0.0 


Breast ca.* (pl.ef) MCF-7 


1.4 


glioma U251 


0.0 


Breast ca.* (pl.ef) MDA- 
MB-231 


0.0 


glioma SF-295 


0.0 


Breast ca.* (pi. ef)T47D 


100.0 


Heart 


1.6 


Breast ca. BT-549 


0.0 


Skeletal Muscle 


0.4 


Breast ca. MDA-N 


0.0 


Bone marrow 


2.5 


Ovary 


1.1 


Thvmus 


0.0 


Ovarian ca OVCAR-3 


0.0 


Spleen 


0.4 


Ovarian ca OVCAR-4 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR-5 


0.1 


Colorectal Tissue 


22.2 


Ovarian ca. OVCAR-8 


o.o 


Stomach 


0.2 


Ovarian ca. IGROV-1 


0.0 


Small intestine 


15.9 


Ovarian ca. (ascites) SK- 

UV-j 


0.0 


colon ca. oW4oU 


a a 
U.O 


Uterus 


O.J 


Colon ca*SW620 
(oW*foU met ) 


4.1 


Placenta 


0.0 


Colon ca. HT29 


1.7 


Prostate 


3.5 


Colon ca.HCT-1 16 


0.0 


Prostate ca.* (bone met) 
PC-3 


0.1 


Colon ca. CaCo-2 


4.6 


Testis 


0.0 


Colon ca. Tissue 
(OD03866) 


2.0 


Melanoma Hs688(A).T 


o.o ! 


Colon ca. HCC-2998 


0.0 


Melanoma* (met) 
Hs688(B).T 


0,0 


VJaoLTlV wa. ^iivcr mci^ 

NCI-N87 


0.0 


Melanoma UACC-62 


0.0 


Bladder 


3.6 


Melanoma M14 


0.0 


Trachea 


4.9 


Melanoma LOX IMVI 


0.0 


Kidney 


0.7 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney (fetal) 


1.0 







Table 26C . Panel 1.3D 





Rel. Exp.(%) 


ReLExp.(%) 




Rel. Exp.(%) 


Rel.Exp.(%) 


Tissue Name 


Agl438, Run 


Agl438,Run 


Tissue Name 


Agl438, Run 


Agl438, Run 




146127639 


151268950 




146127639 


151268950 



269 



WO 02/055705 PCT/US02/00609 



Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


0.6 


1.7 


Pancreas 


1.0 


1.6 


Renal ca 786-0 


0.1 


0.0 


Pancreatic ca 
CAP AN 2 


0.0 


0.0 


Renal ca. A498 ■ 


0.0 


0.0 


Adrenal gland 


1.6 


1.5 


Renal ca. RXF 
393 


0.1 


0.0 


Thyroid 


50.3 


62.4 


Renal ca. ACHN 


0.0 


0.0 


k/aii vol Y f^iQ J A vA 


4.8 


9.7 


Renal ca TJO-31 


0.0 


0.0 


Pituitary gland 


0.2 


0.2 


Renal ca, TK-10 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 


Liver 


0.4 


0.6 


Brain (whole) 


0.0 


°„° 


Liver (fetal) 


0.3 


0.3 


Brain (amygdala) 


0.0 


0.1 


Liver ca. 

(hepatoblast) 

HepG2 


0.3 


0.3 


Brain (cerebellum) 


0.1 


0.1 


Lung 


3.1 


4.2 


Brain (hippocampus) 


0.1 


A A 

0.4 


Lung (fetal) 


3.4 


A 1 

4.1 


Brain (substantia 
nigra) 


0.4 


0.3 


Lung ca. (small 
ceil) LX-1 


39.0 


33.7 


Brain (thalamus) 


0.1 


0.1 


Lung ca. (small 
cell) NCI-H69 


11.6 


14.6 


Cerebral Cortex 


0.1 


0.1 


Lung ca. (s.cell 
var.) SHP-77 


32.1 


30.8 


Spinal cord 


0.3 


0.4 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


glio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm cell) A549 


0.5 


0.8 


glio/astroU-118- 
MG 


0.0 


0.0 


Lung ca. (non- 
s.cell) NCI-H23 


0.0 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


0.1 


neuro*; met SK-N- 
AS 


0.1 


0.2 


Lung ca. (non- 
s.cl) NCI-H522 


0.1 


0.0 


astrocytoma SF-539 


0.0 


0.0 


Lung ca. 

(squam.) SW 900 


0.1 


0.0 


astrocytoma SNB-75 


0.2 


0.1 


Lung ca. 
(squam.) NCI- 


4.3 


3.3 


glioma SNB-19 


0.0 


0.1 


Mammary gland 


13.3 


11.6 


glioma U251 


0.0 


0.0 


Breast ca.* 
(pl.ef) MCF-7 


2.7 


2.2 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.7 


0.5 


Heart (fetal) 


3.0 


4.7 


Breast ca.* 
(pl.ef) T47D 


100.0 


100.0 


Heart 


0.4 


0.2 


oreast ca. ol- 
549 


0.0 


0.1 


Skeletal muscle 
(fetal) 


1.0 


2.1 


Breast ca. MDA- 
N 


0.0 


0.0 


Skeletal muscle 


0.2 


0.1 


Ovary 


0.6 


1.1 


Bone marrow 


5.1 


6.2 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 
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Thymus 


0.2 


0.2 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


2.9 


3.2 


Ovarian ca. 
OVCAR-5 


0.1 


0.1 


Lymph node 


1.6 


1.3 


Ovarian ca. 
OVCAR-8 


0.0 


0.0 


Colorectal 


22.1 


31.6 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


2.3 


2.0 


Ovarian ca * 
(ascites) SK-OV- 
3 


0.0 


0.0 


Small intestine 


21.3 


ft 

25.9 


Uterus 


1.1 


O.o 


Colon ca. SW480 


0.0 j 


_ 0.1 


Placenta 


0.2 


0.0 


Colon ca.* 
SW620(SW480 met) 


1.7 


1.4 


Prostate 


4.2 


6.1 


Colon ca. HT29 


1.4 


2.0 


Prostate ca.* 
(bone met)PC-3 


0.0 


0.3 


Colon ca. HCT-116 


0.0 


0.0 


Testis 


0.2 


0.2 


Colon ca. CaCo-2 


6.2 


6.8 


Melanoma 
Hs688(A).T 


0.1 


0.0 


Colon ca. 
tissue(OD03866) 


36.1 


28.7 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC-2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca.* (liver 
met)NCI-N87 


0.0 


0.0 


Melanoma Ml 4 


0.1 


0.0 


Bladder 


1.4 


1.8 


Melanoma LOX ; 
IMVI 


0.0 


0.2 


Trachea 


68.3 


56.3 


Melanoma* 
(met) SK-MEL-5 


0.0 


0.0 


Kidney 


0.2 


0.1 


Adipose 


3.4 


3.6 



Iablg_26D. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl438, Run 
145165485 


Rel. Exp.(%) 
Agl438, Run 
145375711 


Tissue Name 


Rel. Exp.(%) 
Agl438, Run 
145165485 


Rel. Exp.(%) 
Agl438, Run 
145375711 


Normal Colon 


16.3 


4.6 


Kidney Margin 
8120608 


0.1 


0.1 


CC Well to Mod 
Diff(OD03866) 


6.5 ; 


1.6 


Kidney Cancer 
8120613 


0.0 


0.0 


CC Margin 
(OD03866) 


27.0 


6.5 


Kidney Margin 
8120614 


0.1 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


16.4 


7.7 


Kidney Cancer 
9010320 


0.1 


0.0 


CC Margin 
(OD03868) 


0.2 


0.1 


Kidney Margin 
9010321 


0.0 


0.0 | 


CCModDiff 
(ODO3920) 


8.2 


5.1 


Normal Uterus 


0.1 


0.0 


CC Margin 
(ODO3920) 


6.7 


3.2 


Uterus Cancer 
064011 


11.0 


17.4 


CC Gr.2 ascend 
colon (OD03921) 


27.9 


16.0 


Normal Thyroid 


17.6 


18.3 
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CC Margin 
(OD03921) 


14.8 


6.0 


Thyroid Cancer 
064010 


0.0 


0.0 


CC from Partial 
Hepatcctomy 
(ODO4309) Mets 


5.6 


3.9 


Thyroid Cancer 
A302152 


0.1 


0.1 


Liver Margin 
(ODO4309) 


0.1 


0.0 


Thyroid Margin 
A302153 


36.9 


41.8 


Colon mets to lung 
(OD04451-01) 


7.2 


5.7 


Normal Breast 


0.9 


0.5 


Lung Margin 
(OD04451-02) 


0.4 


0.1 


Breast Cancer 
(OD04566) 


1.1 


1.1 


Normal Prostate 
6546-1 


i < 

1.3 


l.U 


Breast Cancer 
(OD04590-01) 


J.D 


l.U 


rrostate cancer 
(OD04410) 


3.7 


1.9 


Breast Cancer 

Mets(OD04590- 

03) 


13.0 


! 12.9 


Prostate Margin 
(OD04410) 


5.8 


5.4 


Breast Cancer 

Metastasis 

(OD04655-05) 


3.1 


3.0 


Prostate Cancer 
(OD04720-01) 


0.1 


0.2 


Breast Cancer 
064006 


2.9 


1.9 


Prostate Margin 
(OD04720-02) 


0.6 


1.0 


Breast Cancer 
1024 


11.4 


3.5 


Normal Lung 
061010 


2.5 


2.8 


Breast Cancer 
9100266 


27.7 


33.4 


Lung Met to Muscle 
(OD04286) 


0.0 


0.0 


Breast Margin 
9100265 


3.5 


7.1 


Muscle Margin 
(OD04286) 


0.1 


0.0 


Breast Cancer 
A209073 


2.9 


4.2 


Lung Malignant 
Cancer (OD03126) 


100.0 


100.0 


Breast Margin 
A2090734 


1.6 


0.5 


Lung Margin 
(OD03126) 


0.6 


0.5 


Normal Liver 

£^ Will Mil ulTVl 


0.0 


0.0 


Lung Cancer 
(OD04404) 


0.1 


0.1 


Liver Cancer 
064003 


0.1 


0.0 


Lung Margin 
(OD04404) 


0.7 


0.1 


Liver Cancer \ 
1025 


0.0 


0.0 


Lung Cancer 
(OD04565) 


0.0 


0.0 


Liver Cancer 
1026 


0.1 


0.0 


Lung Margin 
(OD04565) 


0.2 


0.2 


Liver Cancer 
6004-T 


0.0 


0.0 


Lung Cancer 
(OD04237-01) 


1.9 


1.0 


Liver Tissue 
6004-N 


0.1 


0.0 


Lung Margin 
(OD04237-02) 


0 4 


O 1 

V/. 1 


Liver Cancer 
6005-T 


0.1 


0.1 


Ocular Mel Met to 
Liver (OD043 10) 


0.0 


0 0 


Liver Tissue 
6005-N 


0.0 


0.0 


Liver Margin 
(ODO4310) 


0.3 


0.3 


Normal Bladder 


0.4 


0.4 


Melanoma Mets to 
Lung(OD04321) 


0.4 


0.3 


Bladder Cancer 
1023 


12.3 


7.2 


Lung Margin 
(OD04321) 


0.3 


0.3 


Bladder Cancer 
A302173 


0.1 


0.0 


Normal Kidney 


0.1 


0.0 


Bladder Cancer ! 
(OD047 18-01) j 


0.0 


0.0 
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Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 


0.0 


Bladder Normal 

Adjacent 

(OD04718-03) 


0.0 


0.0 


Kidney Margin 
(OD04338) 


0.1 


0.0 


Normal Ovary 


0.2 


0.1 


Kidney Ca Nuclear 
grade 1/2 
(OD04339) 


0.0 


0.0 


Ovarian Cancer 
064008 


0.1 


0.0 


Kidney Margin 
(OD04339) 


0.1 


0.0 


Ovarian Cancer 
(OD04768-07) 


0.1 


0.1 


Kidney Ca, Clear 
cell type (OD04340) 


0.1 


0.1 


Ovary Margin 
(OD04768-08) 


0.2 


0.1 


Kidney Margin 
(OD04340) 


0.1 


0.0 


Normal Stomach 


0.1 


0.1 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


0.0 


Gastric Cancer 
9060358 


0.2 


0.1 


Kidney Margin 
(OD04348) 


0.1 


0.1 


Stomach Margin 
9060359 1 


0.2 


0.1 


Kidney Cancer 
(OD04622-01) 


0.1 


0.1 


Gastric Cancer 
9060395 


1.3 


0.5 


Kidney Margin 
(OD04622-03) 


0.1 


0.1 


Stomach Margin 
9060394 


1.6 


1.0 


Kidney Cancer 
(OD04450^01) 


0.0 


0.0 


Gastric Cancer 
9060397 


15.2 


9.2 


Kidney Margin 
(OD04450-03) 


0.1 


0.0 


Stomach Margin 
9060396 


1.2 


0.5 


Kidney Cancer 
8120607 


0.0 


0.0 


Gastric Cancer 
064005 


1.7 


1.1 



Table 26E . Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Agl438, Run 
164169778 


Tissue Name 


Rel. Exp.(%) 
Agl438, Run 
164169778 


Daoy- Medulloblastoma 


0.1 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


0.0 


TE671- Medulloblastoma 


0.4 


ES-2- Ovarian clear cell carcinoma 


0.0 


D283 Med- Medulloblastoma 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


0.4 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


1.3 


MEG-01- Chronic myelogenous 
leukemia (megokaryoblasf) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


0.0 


Daudi- Burkitfs lymphoma 


0.0 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma 


0.0 


SK-N-SH- Neuroblastoma 
(metastasis) 


0.0 


CA46- Burkitfs lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


0.1 


JM 1 - pre-B-cell lymphoma 


0.6 


Cerebellum 


0.0 


Jurkat- T cell leukemia 


0.0 


NCI-H292- Mucoepidermoid 
lung carcinoma 


0.0 


TF-l-Erythroleukemia 


0.0 


DMS-1 14- Small cell lung 


0.0 


HUT 78- T-cell lymphoma 


0.0 
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cancer 








DMS-79- Small cell lung 
cancer 


17.6 


U937- Histiocytic lymphoma 


0.0 


NC1-H146- Small cell lung 
cancer 


65.1 


KU-812- Myelogenous leukemia 


0.0 


NCI-H526- Small cell lung 
cancer 


79.6 


769-P- Clear cell renal carcinoma 


0.0 


NCI-N417- Small cell lung 
cancer 


0.0 


Caki-2- Clear ceil renal carcinoma 


0.0 


NCI-H82- Small cell lung 
cancer 


0.1 


SW 839- Clear cell renal carcinoma 


0.0 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms' tumor 


0.0 


NCI-HI 155- Large cell lung 
cancer 


26.1 


Hs766T- Pancreatic carcinoma (LN 
metastasis) 


0.6 | 


XT/~*T Til 1AA T - . _ _ 11 i 

NCI-H1299- Large cell lung 
cancer 


0.0 


CAPAN-l- Pancreatic 

Buvimvaii'liiuil.to ^uvci inciaaia.aia^ 


0.8 


NCI-H727- Lung carcinoid 


88.3 


SU86.86- Pancreatic carcinoma 

1 nvti 1 1 itj las ia?> I r> i 


0.7 \ 


NCI-UMC-ll-Lung 
carcinoid 


100.0 


BxPC-3- Pancreatic 


0,2 


LX-1- Small cell lung cancer 


21.2 


HP AC- Pancreatic adenocarcinoma 


0.0 


Colo-205- Colon cancer 


33.7 


MIA PaCa-2- Pancreatic carcinoma 


0.0 


KM 1 2- Colon cancer 


18.2 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.1 


PANC-1- Pancreatic epithelioid 
ductal carcinoma 


0.1 


NCI-H716- Colon cancer 


69.3 


T24- Bladder carcinma (transitional 
cell) 


0.4 


SW-48- Colon 
adenocarcinoma 


43.2 


5637- Bladder carcinoma 


0.0 


SW1 116- Colon 
adenocarcinoma 


0.0 


HT-1197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


0.5 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


6.8 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


3.7 


HT- 1 080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


0.0 


MG-63- Osteosarcoma 


0.0 


KATO III- Gastric carcinoma 


0.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU- 16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma (met , 
to bone marrow) 


1.2 


NCI-SNU- 1- Gastric 
carcinoma 


15.4 


A431- Epidermoid carcinoma 


0.0 


PP 1 _ finctrir 

XXdT-1" VJdsUlC 

adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.0 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma (brain 
metastasis) 


0.0 


MKN-45- Gastric carcinoma 


6.5 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 


NCI-N87- Gastric carcinoma 


0.0 


SCC-4- Squamous cell carcinoma 


0.0 



274 



WO 02/055705 



PCT/US02/00609 







of tongue 


.. ... 


OVCAR-5- Ovarian 
carcinoma 


0.0 


SCC-9- Squamous cell carcinoma 
of tongue 


0.0 


RL95-2- Uterine carcinoma 


0.0 


SCC-15- Squamous cell carcinoma ; 
of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell carcinoma 1 
of tongue 


0.0 



Table 26F . Panel 4D 



1 139UC lldlllC 


Rel. Exp.(%) Agl438, 
Run 164183835 


Ticciip IV amp 


Rel. Exp.(%) Agl438, 
Run 164183835 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.1 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.5 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.3 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.1 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.2 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


8.3 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


6.1 


Primary Th2 act 


0.1 


Microvascular Dermal EC none 


11.9 


Primary Trl act 


0.0 


X^ir^rtci/Qciilar Ti*»tttis* 1 r+i 
IVLILIUa Voo ULal lyvlilutl lv 

TNFalpha + IL-lbeta 


6.2 


Primary Thl rest 


0.0 


oiuuuilial CJJllllvllUllt LL\raiyiia 

+ ILlbeta 


0.6 


i luiuxiy l lix icm 


V.v 


Qmall oinirav pnitnoiiiiTrt nnn^ 

omaii air Way vpimciiUJii nunc 


ft f\ 


Primary Trl rest 


0.0 


Small airway epithelium 


2.9 


\sU t *jisj\ k^uh lympnocyie 
act 


0.0 


Coronery artery SMC rest 


0.1 


CD45RO CD4 lymphocyte 
act 


0.0 


Coronery artery SMC TNFalpha 
+ IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-8 1 2 (Basophil) rest 


0.0 


CD4 lvmnhocvte none 


0.1 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CH11 


0.0 


CCD1 106 (Keratinocytes) none . 


0.0 


LAK cells rest 


0.1 


CCD1 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


2.1 


LAK cellsIL-2+IL-12 


0.0 


Lupus kidney 


0.2 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292 none 


0.0 


LAKcellsIL-2+IL-18 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 
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Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 beta 


0,1 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMCPWM 


0.0 


Lung fibroblast TNF alpha + IL-: 
1 beta 


0.0 


PBMCPHA-L 


0.0 


Lung fibroblast IL-4 


0.1 


Ramos (B cell) none 


A A 
0.0 


Lung fibroblast IL-v 


A A 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IL-1 3 


- 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN gamma 


0.0 


B lymphocytes CD40L 

q«/4 TT _A 

ana 


0.0 


— »■ " j 

Dermal fibroblast CCD 1070 rest 


■' - - 

0.0 


EOL-1 dbcAMP 


0.0 


jjcrmai noroDiasi luijiu i\j 
TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast CCD 1070 IL- 
lbeta 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IFN gamma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


1.2 


Dendritic cells anti-CD40 


0.0 


IBD Colitis 2 


0.4 


Monocytes rest 


0.0 


IBD Crohn's 


2.1 


Monocytes LPS 


0.0 


Colon 


100.0 


Macrophages rest 


0.0 


Lung 


1.9 


Macrophages LPS 


0.0 


Thymus 


0.4 


HUVEC none 


0.2 


Kidney 


0.5 


HUVEC starved 


0.8 


i 



Panel 1.2 Summary: Agl438 Highest expression of the CG56010-01 gene is seen in 
breast cancer (CT=20.1), with significant expression also seen in a cluster of lung cancer cell 
lines. Thus, expression of this gene could be used to differentiate between these samples and 
other samples on this panel. Furthermore, therapeutic modulation of the expression or function 
of this gene product through the application of small molecules or monoclonal antibodies may 
be effective in the treatment of breast and lung cancers. 

Panel 1 3D Summary: Agl438 Two experiments with the same probe and primer set 
produce results that are in excellent agreement, with highest expression of the CG56010-01 
gene in a breast cancer cell line (CTs=27). Significant expression is also seen in a cluster of 
lung and colon cancer cell lines. This expression is consistent with the expression in Panel 1.2. 
Thus, expression of this gene could be used to differentiate between these samples and other 
samples on this panel. Furthermore, therapeutic modulation of the expression or function of 
this gene product through the application of small molecules or monoclonal antibodies may be 
effective in the treatment of breast, colon and lung cancers. 

There is also moderate expression of this gene in several endocrine/metabolic related 
tissues, including adrenal, adipose, GI tract, pancreas and thyroid. Therefore, therapeutic 
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modulation of this gene and/or gene-product may be useful in the treatment of diseases that 
involve the above mentioned tissues. 

Panel 2D Summary: Agl438 Two experiments with the same probe and primer set 
produce results that are in excellent agreement, with highest expression of the CG56010-01 
5 gene in a lung cancer cell line (CTs=22-24). Significant expression is also seen in samples 
derived from breast, gastric, bladder, and uterine cancers. Thus, expression of this gene could 
be used to differentiate between these samples and other samples on this panel. Furthermore, 
therapeutic targeting of this gene product with a monoclonal antibody is anticipated to limit or 
block the extent of tumor growth in Subsets of breast cancers, gastric carcinomas, uterian 
10 tumors, transitional cell carcinomas of the bladder and lung adenocarcinomas/squamous cell 
carcinomas. Based on this gene's homology to trefoil 3, restricted normal tissue distribution, 
and preferential expression in proliferative cell lines seen in the previous panels, this gene 
product provides an excellent opportunity for drug targeting. 

References: 

15 Taupin D, Pedersen J, Familari M, Cook G, Yeomans N, Giraud AS. Augmented 

intestinal trefoil factor (TFF3) and loss of pS2 (TFF1) expression precedes metaplastic 
differentiation of gastric epithelium. Lab Invest 2001 Mar;81(3):397-408 

The trefoil peptides spasmolytic polypeptide (SP), intestinal trefoil factor (ITF), and 
pS2 show lineage-specific expression in the normal gut and are strongly induced after mucosal 

20 injury. We assessed the relationship between this induction and the development of the 

regenerative epithelial lineage over time in the rat stomach and verified these observations in 
the metaplastic and dysplastic human stomach. Antral or colonic ulcers were induced in 
Wistar rats by application of serosal acetic acid and tissues harvested 2 hours to 125 days later. 
Human endoscopic biopsies or gastric resection specimens were also assessed. Tissues were 

25 examined by radioimmunoassay, immunoblotting, or immunohistochemistry for ITF, SP, and 
transforming growth factor alpha (rat) or ITF and pS2 (human) expression. ITF and SP mRNA 
in antral ulcer margins was localized by in situ hybridization. ITF and SP peptide expression 
rose steadily in ulcer margins after 4 days, with the rise in ITF being more pronounced. By 40 
days, several hundred-fold elevations in ITF levels were present, with a field effect in 

30 uninvolved mucosa. Hyperproliferative, elongated glands of undifferentiated cells expressing 
abundant trefoil peptides and acid sulfomucins were present after day 12 and persisted after 
ulcer healing. ITF mRNA was aberrantly expressed in basal and mid-regions of these 
regenerative glands. In contrast, transforming growth factor alpha peptide expression rose 
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promptly after injury then fell to baseline levels with healing. Seven months after injury, 
gastric atrophy, intestinal metaplasia, and severe dysplasia with conserved ITF expression 
were seen. ITF was also induced in human intestinal metaplasia and conserved in all gastric 
cancers, whereas expression of the gastric peptide pS2 was progressively reduced in the 
5 progression from metaplasia to dysplasia. Persistent, selective overexpression of ITF, possibly 
acting in an autocrine fashion, is a feature of regeneration after antral ulceration, and may 
provide insight into the nature of metaplastic phenotypes arising from chronic gastric injury. 
The loss of pS2 expression in metaplasia and cancer supports a role for this protein in gastric 
tumor suppression. 

10 PMID: 11310832 

Efstathiou JA, Noda M, Rowan A, Dixon C, Chinery R, Jawhari A, Hattori T, Wright 
NA, Bodmer WF, Pignatelli M.Intestinal trefoil factor controls the expression of the 
adenomatous polyposis coli-catenin and the E-cadherin-catenin complexes in human colon 
carcinoma cells. Proc Natl Acad Sci U S A 1998 Mar 17;95(6):3 122-7 

15 Intestinal trefoil factor 3 (TFF3) is a member of the trefoil family of peptides, small 

molecules constitutively expressed in epithelial tissues, including the gastrointestinal tract. 
TFF3 has been shown to promote migration of intestinal epithelial cells in vitro and to enhance 
mucosal healing and epithelial restitution in vivo. In this study, we evaluated the effect of 
recombinant TFF3 (rTFF3) stimulation on the expression and cellular localization of the 

20 epithelial (E)-cadherin-catenin complex, a prime mediator of Ca2+ dependent cell-cell 

adhesion, and the adenomatous polyposis coli (APC)-catenin complex in HT29, HCT1 16, and 
SW480 colorectal carcinoma cell lines. Stimulation by rTFF3 (10(-9) M and 10(-8) M) for 20- 
24 hr led to cell detachment and to a reduction in intercellular adhesion in HT29 and HCT1 16 
cells. In both cell lines, E-cadherin expression was down-regulated. The expression of APC, 

25 alpha-catenin and beta-catenin also was decreased in HT29 cells, with a translocation of APC 
into the nucleus. No change in either cell adhesion or in the expression of E-cadherin, the 
catenins, and APC was detected in SW480 cells. In addition, TFF3 induced DNA 
fragmentation and morphological changes characteristic of apoptosis in HT29. Tyrphostin, a 
competitive inhibitor of protein tyrosine kinases, inhibited the effects of TFF3. Our results 

30 indicate that by perturbing the complexes between E-cadherin, beta-catenin, and associated 
proteins, TFF3 may modulate epithelial cell adhesion, migration, and survival. 

PMID: 9501226 
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Panel 3D Summary: Agl438 Highest expression of the CG56010-01 gene is seen in 
a lung cancer cell line (CTs=26). Significant expression is also seen in a cluster of gastric and 
colon cancer cell lines. Thus, expression of this gene could be used to differentiate between 
these samples and other samples on this panel. Furthermore, therapeutic modulation of the 
5 expression or function of this gene product through the application of small molecules or 
monoclonal antibodies may be effective in the treatment of gastric, colon and lung cancers. 

Panel 4D Summary: Agl438 Highest expression of the CG56010-01 transcript is 
observed in colon (CT=28.1). This expression is expected considering the nature of the protein 
encoded by this transcript, the trefoil factor 3 (ref. 1). The expression of this transcript is down 

10 regulated in colon from patients suffering from either Crohn's or colitis, suggesting a role for 
this gene in the normal homeostasis of this tissue. Therefore, agonistic antibodies or protein 
therapeutics may be beneficial for the the restoration of the normal function of the colon 
mucosa in inflammatory diseases such as inflammatory bowel disease. Low expression of this 
transcript is also observed in the microvasculature of the lung and the dermis suggesting a role 

1 5 for this gene in the maintenance of the integrity of the microvasculature. Therefore, 

therapeutics designed for this putative protein could be beneficial for the treatment of diseases 
associated with damaged microvasculature including heart diseases or inflammatory diseases, 
such as psoriasis, asthma, and chronic obstructive pulmonary diseases. 

References: 

20 dos Santos Silva E, Ulrich M, Doring G, Botzenhart K, Gott P. Trefoil factor family 

domain peptides in the human respiratory tract. 

Trefoil factor family domain peptides (TFF) are thought to be involved in mucosal 
epithelial restitution and wound healing of the gastrointestinal tract and are up-regulated in 
ulceration and in a variety of solid tumours. It was hypothesized that TFFs are also expressed 

25 on mucosal surfaces of the human respiratory tract. Lung tissue, nasal polyps, and sputum 
samples from seven patients with cystic fibrosis (CF), two with chronic and acute bronchitis, 
and non-dysplastic material from two cases of bronchial adenocarcinoma were analysed for 
TFF expression by immunohistochemistry, immunofluorescence, western blot and RT-PCR. 
Expression of TFF1 and TFF3 was observed in material from all patients. TFFs were localized 

30 in goblet and ciliated cells, as well as in some submucosal cells of tracheobronchial tissues and 
nasal polyps from normal and CF individuals. In sputa of patients with CF and with chronic or 
acute bronchitis, TFF1 and TFF3 were detected by western blotting. Freshly cultivated nasal 
epithelial cells transcribed and secreted TFFs and mucins, whereas nasal cells cultivated for 6 
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weeks still expressed mucins, but not TFFs. Secreted TFFs and mucins also bound to the 
surface of Staphylococcus aureus in infected CF airways. In conclusion, TFF1 and TFF3 are 
expressed and secreted in normal and inflamed airways. The association of TFFs with bacteria 
may contribute to the anti-microbial mucociliary defence system. 

5 

SEC3 (CG56015-01) 

Expression of gene CG560 15-01 was assessed using the primer-probe set Agl360, 
described in Table 27A. Results of the RTQ-PCR runs are shown in Tables 27B, 27C, 27D, 
27Eand27F. 

1 0 Table 27A . Probe Name Ag 1 360 



Primers 


Sequences jLength 


Start Position 


Forward 


5-gagctcagaccgtgtctaggtt-3' (SEQ ID NO: 165) j 22 


641 


Probe 


TET-S'-cctggggtctcctgctcagctca-B'-TAMRA (SEQ ID NO: 1 66)j 23 


679 


Reverse 


5'-gtcctctccagaaggctctte-3' (SEQ ID: 1 67) j 2 1 


702 



laklsJIB. Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl360, Run 
134774681 


Tissue Name 


Rel. Exp.(%) Agl360, Run 
134774681 


Endothelial cells 


0.1 


Renal ca. 786-0 


14.0 


Heart (Fetal) 


0.4 


Renal ca. A498 


35.4 


Pancreas 


2.3 


Renal ca. RXF 393 


5.0 


Pancreatic ca. CAP AN 2 


0.3 


Renal ca. ACHN 


11.6 


Adrenal Gland 


1.3 


Renal ca. UO-31 


75.8 


Thyroid 


0.2 


Renal ca. TK-10 


57.8 


Salivary gland 


32.8 


Liver 


1.4 


Pituitary gland 


0.2 


Liver (fetal) 


0.8 


Brain (fetal) 


0.0 


Liver ca. (hepatoblast) 
HepG2 


0.2 


Brain (whole) 


0.0 


Lung 


3.8 


Brain (amygdala) 


0.0 


Lung (fetal) 


6.6 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) LX- 
1 


0.0 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Cortex 


0.1 


Lung ca. (large cell)NCI- 
H460 


0.0 


Spinal cord 


0.1 


Lung ca. (non-sm. cell) 
A549 


0.9 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


glio/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cl) NC1- 
H522 


0.0 
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neuro*; met SK-N-AS 


0.0 


Lung ca. (squam.) SW 
900 


20.2 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) NCI- 
H596 


0.0 


astrocytoma SNB-75 


0.0 


Mammary gland 


4.6 


glioma SNB-19 


0.0 


Breast ca.* (pl.ef) MCF-7 


0.0 


glioma U251 


0.1 


Breast ca.* (pl.ef) MDA- 
MB-231 


0.1 


glioma SF-295 


0.1 


Breast ca.* (pi. ef) T47D 


0.1 


Heart 


0.3 


Breast ca. BT-549 


0.0 


Skeletal Muscle 


0.1 


Breast ca. MDA-N 


0.0 


Bone marrow 


6.6 


Ovary 


0.2 


Thymus 


0.2 


Ovarian ca. OVCAR-3 


0.0 


Spleen 


0.2 


Ovarian ca. OVCAR-4 


2.2 


Lymph node 


0.0 


Ovarian ca. OVCAR-5 


5.7 


v--oiorcciai i issue 


1 A 
1.** 


uvanan ca. l/vv^/viv-o 


ft 0 

u.y 


Stomach 


MA 
1 /.0 


uvanan ca. iukuv-i 


1 1 fs 

j 1 .0 


Small intestine 


3.7 


Ovarian ca. (ascites) SK- 

r\\1 \ 


1.6 


colon ca. oW4oll 


U.U 


Uterus 


1 J.Z 


Colon ca.* SW620 
^owhou met/ 


0.0 


Placenta 


0.6 


Colon ca. HT29 


2.9 


Prostate 


2.1 


Colon ca.HCT-1 16 


0.0 


Prostate ca.* (bone met) 
PC-3 


0.0 


Colon ca. CaCo-2 


0.1 


Testis 


0.2 


Colon ca. Tissue 

[KJUSjjoOO) 


3.8 


Melanoma Hs688(A).T 


0.0 


Colon ca. HCC-2998 


1.4 


Melanoma* (met) 
nsOoo^oj. i 


0.0 


Gastric ca * Hiver inert 
NCI-N87 


1.7 


Melanoma UACC-62 


0.0 


Bladder 


19.6 


Melanoma M14 


0.0 


Trachea 


7.2 


Melanoma LOX IMVI 


0.0 


Kidney 


100.0 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney (fetal) 


21.0 







Table 27C . Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) Agl360, Run 
146124878 


Tissue Name 


Rel. Exp.(%) Agl360, Run 
146124878 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


28.1 


Pancreas 


3.9 


Renal ca. 786-0 


45.4 j 


Pancreatic ca. CAPAN 2 


M 


Renal ca. A498 


100.0 


Adrenal gland 


0.5 


Renal ca. RXF 393 


12.8 


Thyroid 


0.2 


Renal ca. ACHN 


61.1 j 


Salivary gland 


16.7 


Renal ca. UO-31 


25.5 | 


Pituitary gland 


0.1 


Renal ca. TK-10 


72.2 


Brain (fetal) 


0.0 


Liver 


1.3 


Brain (whole) 


0.0 


Liver (fetal) 




Brain (amygdala) 




Liver ca. (hepatoblast) 
HepG2 


- 
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Brain (cerebellum) 


0.0 


Lung 


8.1 


Brain (hippocampus) 


0.0 


Lung (fetal) 


13.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX- 
1 


0.0 


Brain (thalamus) 


0.1 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


0.4 


Lung ca. (large cell)NCI- 
H460 


0.0 


glio/astro U87-MG 


0.0 


f, r ■ n iinr.rrir-T- - 

Lung ca. (non-sm. cell) 
A549 


0.4 


glio/astro U-118-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) NCI- 
H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) SW 
900 


17.6 


astrocytoma SNB-75 


27.2 


Lung ca. (squam.) NCI- 
rioyo 


0.0 


ox.ro i o 
glioma oiNrJ-iy 


A A 

u.u 


Mammary gland ? 


1 A A 
1U.U 


glioma U251 


0.1 


breast ca. (pi.et) MLr- 
7 


0.0 


glioma SF-295 


0.8 


Breast ca.* (pl.ef) MDA- \ 
MB-231 


0.7 


Heart (fetal) 


0.7 


Breast ca.* (pl.ef) T47D \ 


0.1 


Heart 


0.0 


Breast ca. BT-549 i 


0.0 


Skeletal muscle (fetal) 


0.2 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.5 


Bone marrow 


9.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus 


0.2 


Ovarian ca. OVCAR-4 


1.9 


Spleen 


0.3 


Ovarian ca. OVCAR-5 


13.8 


Lymph node 


0.1 


Ovarian ca. OVCAR-8 ■ 


0.5 


/""rt 1 nror>t4 1 

\-xjiorecta.i 


D.Z 


Ovarian r**> T/TD fWF 1 

uvanan ca. lUKvjv-i 


JO.O 


Stomach 


20.4 


Ovarian ca.* (ascites) 

orv-w v j 


3.1 


Oil £111 llllGaUUC 




Uterus 


0.5 


v^oion ca. owhou 


U.v 


riacenia 


i i 

l.i 


Colon ca.* SW620(SW480 
mei; 


0.0 


Prostate 


1.2 


Colon ca. HT29 


3.5 ; 


rrostate ca. (pone 
met)PC-3 


1.2 


v^oion ca. no i - 1 1 o 


A A 


Testis 


ft A 


Colon ca. CaCo-2 


1.3 


Melanoma Hs6880O T 1 


0.1 


Colon ca. 
tissue(OD03866) 


34.6 


Melanoma* (met) 
Hs688(B).T 1 


0.0 


Colon ca. HCC-2998 


3.5 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


11.0 


Melanoma Ml 4 ; 


0.0 


Bladder 


11.3 


Melanoma LOXIMVI 


0.0 
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Trachea 


14 0 jMelanoma* (met) SK- 
JMEL-5 


0.0 


Kidney 


100.0 jAdipose 


2.4 



Table 27D . Panel 2D 



Tissue Name 


Rel.Exp.(%) ! 
Agl360,Run 
145081245 


Rel.Exp.(%) 
Agl360,Run 
145419838 


Tissue Name 


ReL Exp.(%) 
Agl360, Run 
145081245 


Rel.Exp-(%) 
Agl360, Run 
145419838 


Normal Colon 


0.6 


0.3 


Kidney Margin 
8120608 


100.0 


100.0 


CC Well to Mod 
Diff(OD03866) 


2.1 


0.9 


Kidney Cancer 
8120613 


0.1 


0.0 


CC Margin 
(OD03866) 


0.7 


0.3 


Kidney Margin 
8120614 


80.1 


10.9 


CC Gr.2 

rectosigmoid 

(OD03868) 


1.8 


1.0 


Kidney Cancer 
9010320 


11.8 


5.3 


CC Margin 
(OD03868) 


0.1 


0.0 


Kidney Margin 
9010321 


84.7 


49.0 


CCModDiff 
(ODO3920) 


2.3 


0.8 


Normal Uterus 


0.0 


0.0 


CC Margin 
(ODO3920) 


0.4 


0.1 


Uterus Cancer 
064011 


1.3 


1.3 


CC Gr.2 ascend 
colon (OD03921) 


2.8 


0.7 


Normal Thyroid 


0.0 


0.0 


CC Margin 
(OD03921) 


0.6 


0.1 


Thyroid Cancer 
064010 


2.2 


1.1 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


6.3 


0.3 


Thyroid Cancer 
A302152 


2.9 


1.9 


Liver Margin 
(ODO4309) 


0.0 


0.0 


Thyroid Margin 
A302153 


0.0 


0.0 


Colon mets to lung 
(OD04451-01) 


1.7 


0.8 


Normal Breast 


1.4 


0.4 


Lung Margin 
(OD04451-02) 


0.7 


0.2 


Breast Cancer 
(OD04566) 


0.0 


0.1 


Normal Prostate 
6546-1 


0.3 


0.3 


Breast Cancer 
(OD04590-01) 


0.1 


0.0 


Prostate Cancer 
(OD04410) 


0.3 


0.3 


Breast Cancer 
Mets (OD04590- 
° 3 ) 


0.0 


0.0 


Prostate Margin 
(OD04410) 


0.3 


0.4 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.6 


0.8 


Prostate Cancer 
(OD04720-01) 


0.3 


0.4 


Breast Cancer 
064006 


1.6 


1.4 


Prostate Margin 
(OD04720-02) 


1.3 


0.9 


Breast Cancer 
1024 


2.0 


0.9 


Normal Lung 
061010 


0.6 


0.2 


Breast Cancer 
9100266 


1.3 


1.1 


Lung Met to Muscle 
(OD04286) 


0.0 


0.0 


Breast Margin 
9100265 


0.5 


0.4 


Muscle Margin 
(OD04286) 


0.0 


0.0 


Breast Cancer 
A209073 


1.2 


1.0 


Lung Malignant 


2.2 


0.9 


Breast Margin^ 


1.6 


, .03... 
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Cancer (OD03 126) 






A2090734 






Lung Margin 
(OD03126) 


1.4 


0.4 


Normal Liver 


0.0 


0.0 


Lung Cancer 
(OD04404) 


2.2 


0.8 


Liver Cancer 
064003 


0.1 


0.0 


Lung Margin 
(OD04404) 


1.1 


0.4 


Liver Cancer 
1025 


0.0 


0.0 


Lung Cancer 
(OD04565) 


0.5 


0.7 


Liver Cancer 
1026 


0.1 


0.0 


Lung Margin 
(OD04565) 


1.0 


1.8 


Liver Cancer 
6004-T j 


0.1 


0.0 


Lung Cancer 
(OD04237-01) 


0.5 


0.2 


Liver Tissue 
6004-N 


0.0 


0.0 


Lung Margin 
(OD04237-02) 


1.4 


0.2 


Liver Cancer 
6005-T 


0.1 


0.1 


Ocular Mel Met to 
Liver (OD043 10) 


0.0 


0.0 


Liver Tissue 
6005-N 


0.0 


0.0 


Liver Margin 
(ODO4310) 


0.1 


0.1 


Normal Bladder 


5.0 


6.5 


Melanoma Mets to 
Lung(OD04321) 


0.0 


0.0 


Bladder Cancer 
1023 


1.3 


0.9 


Lung Margin 
(OD04321) 


1.4 


0.5 


Bladder Cancer ! 
A302173 


0.5 


0.2 


Normal Kidney 


45.4 


14.9 


Bladder Cancer 
(OD04718-01) 


1.9 


1.8 


grade2(OD04338) 


44.1 


19.6 


Bladder Normal 

Adjacent 

(OD04718-03) 


0.0 


0.0 


Kidney Margin 
(OD04338) 


8.0 


3.4 


Normal Ovary 


0.1 


0.0 


Kidney Ca Nuclear 
grade 1/2 
(OD04339) 


5.4 


3.4 


Ovarian Cancer 
064008 


4.1 


2.3 


Kidney Margin 
(OD04339) 


83.5 


99.3 


Ovarian Cancer 
(OD04768-07) : 


20.7 


13.5 


Kidney Ca, Clear 
cell type (OD04340) 


23.5 


31.9 


Ovary Margin 
(OD04768-08) 


0.1 


0.2 


Kidney Margin 
(OD04340) 


23.5 


13.9 


Normal Stomach 


0.2 


0.2 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.3 


0.2 


Gastric Cancer 
9060358 


0.3 j 


0.1 


Kidney Margin 
(OD04348) 


11.8 


11.3 


Stomach Margin 
9060359 


1.7 


1.5 


Kidney Cancer 
(OD04622-01) 


16.6 


18.2 


Gastric Cancer 
9060395 


3.0 


1.5 


Kidney Margin 
(OD04622-03) 


7.0 


6.4 


Stomach Margin 
9060394 


3.1 


1.5 


Kidney Cancer 
(OD04450-01) 


36.3 


25.9 


Gastric Cancer 
9060397 


4.6 


3.4 


Kidney Margin 
(OD04450-03) 


14.1 


6.6 


Stomach Margin 
9060396 


1.8 


1.1 


Kidney Cancer 
8120607 


13.5 


14.0 


Gastric Cancer 
064005 


1.7 


1.0 



Table 27E. Panel 3D 
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Tissue Name 


Rel. Exp.(%) 
Agl360, Run 
170745274 


Tissue Name 


Rel. Erp.(%) 
Agl360, Run 
170745274 


Daoy- Medulloblastoma 


0.0 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


0.0 


TE671- Medulloblastoma 


0.0 


ES-2- Ovarian clear cell carcinoma 


0.0 


D283 Med- Medulloblastoma 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


rroN.-!- rTirniUVe 

Neuroectodermal 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


0.0 


MEG-01- Chronic myelogenous 
leukemia (megokaryoblast) 


4.2 


oino- / o- ouoma 


u.o _^ 


Raji- Burkitt's lymphoma 




or -zoo- vjiiouiastoma 


u.u 


Daudi- Burkitt's lymphoma 


u.u 


i you- uiiouiastoma 


f\ ft 

u.u 


U266- B-cell plasmacytoma 


n ft 
u.u 


SK-N-SH- Neuroblastoma 
(metastasis) 


0.0 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


0.3 


RL- non-Hodgkin's B-cell 
lymphoma 


36.6 


Cerebellum 


0.0 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


0.2 


Jurkat- T cell leukemia 


1.4 


NCI-H292- Mucoepidermoid 
lung carcinoma 


8.4 


TF- 1 - Erythroleukemia 


5.6 


DMS-114- Small cell lung 
cancer 


0.0 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


0.0 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell lung 
cancer 


0.0 


KU-812- Myelogenous leukemia 


20.6 


NCI-H526- Small cell lung 
cancer 


0.0 


769-P- Clear cell renal carcinoma 


73.7 


NCI-N417- Small cell lung 
cancer 


0.1 


Caki-2- Clear cell renal carcinoma 


100.0 


NCI-H82- Small cell lung 
cancer 


0.0 


SW 839- Clear cell renal carcinoma 


29.9 


NCI-H 1 57- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms 1 rumor 


0.0 


NCI-H1155- Urge cell lung 
cancer 


1.0 


Hs766T- Pancreatic carcinoma (LN 
metastasis) 


2.6 


NCI-H 1 299- Large cell lung 
cancer 


0.0 


CAP AN- 1- Pancreatic 
adenocarcinoma (liver metastasis) 


16.6 


NCI-H727- Lung carcinoid 


0.0 


SU86.86- Pancreatic carcinoma 
(liver metastasis) 


2.0 


NCI-UMC-ll-Lung 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


1.6 


LX-1- Small cell lung cancer 


0.0 


HP AC- Pancreatic adenocarcinoma 


1.5 


Colo-205- Colon cancer 


3.0 


MIA PaCa-2- Pancreatic carcinoma 


0.0 


KM 12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


8.2 


KM20L2- Colon cancer 


9.6 


PANC- 1 - Pancreatic epithelioid 
ductal carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma (transitional 
cell) 


0.0 
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SW-48- Colon 
adenocarcinoma 


26.2 


5637- Bladder carcinoma 


6.9 


SW1116- Colon 
adenocarcinoma 


0.0 


HT-l 197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


23.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


1.4 


A204- Rhabdomyosarcoma 


1.3 


SW-480- Colon 
adenocarcinoma 


6.7 


HT- 1 080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


0.0 


MG-63- Osteosarcoma 


0.0 


KATO III- Gastric carcinoma 


18.7 


SK-LMS- 1 - Leiomyosarcoma 
(vulva) 


0.0 


NCL-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma (met ; 
to bone marrow) 


0.0 , 


NCI-SNU-1- Gastric 
carcinoma 


4.5 


A431- Epidermoid carcinoma 


13.2 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.0 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma (brain 
metastasis) 


0.0 


MKN-45- Gastric carcinoma 


2.0 


MDA-MB-468- Breast 
adenocarcinoma 


74.2 


NCI-N87- Gastric carcinoma 


1.7 


SCC-4- Squamous cell carcinoma 
of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


6.0 


SCC-9- Squamous cell carcinoma 
of tongue 


0.0 


RL95-2- Uterine carcinoma 


3.1 


SCC-15- Squamous cell carcinoma \ 
of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell carcinoma 
of tongue 


16.6 



Table 27F . Panel 4. ID 



Tissue Name 


Rel.Exp.(%) Agl360, 
Run 170737092 


Tissue Name 


Rel. Exp.(%) Agl360, 
Run 170737092 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.1 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.1 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + TL4 


0.1 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC j 
TNFalpha + IL-lbeta 


0.0 


Primary Thl, rest 


0.0 


Bronchial epithelium TNFalpha ' 
+ ILlbeta 


2.1 


Primary Th2 rest 


0.0 


Small airway epithelium none 


11,7 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


13.0 


CD45RA CD4 lymphocyte 


0.0 


Coronery artery SMC rest 


0.5 
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act 








CD45RO CD4 lymphocyte 
act 


0.0 


Coronery artery SMC TNFalpha 
+ IL-lbeta 


0.7 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL-lbeta 


0.2 


Secondary CD8 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


1.6 


CD4 lymphocyte none 


' 0.0 


KU-8 12 (Basophil) 
rM/v ionomycin 


0.9 


2ry Thl/Th2ATrl_anti- 


0.0 


CCD1 106 (Keratinocytes) none 


0.0 


LAK cells rest 


0.0 


iuo ^Keraunoc yiesj 
TNFalpha + IL-lbeta 


0.5 


Lr/VIV CC11S LLrL 


u.u 


Liver cirrhosis 






u.o 


MPT T490'? nntip 

fNv^i-riz^z none 


L.J 


gamma 


0.0 


NCI-H292 IL-4 


4.4 


LAK cells IL-2+ 1L-18 


0.0 


NCI-H292 IL-9 


1.8 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-13 


4.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IFN gamma 


2.7 


Two Way MLR 3 day 


0.0 


HPAEC none 


0.1 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + IL-1 beta 


0.2 


Two Way MLR 7 day 


0.0 


Lung fibroblast none 


0.0 


PBMCrest 


0.1 


Lung fibroblast TNF alpha + IL-; 
1 beta 


0.0 


PBMCPWM 


0.0 


Lung fibroblast IL-4 


0.0 


PBMCPHA-L 


0.0 


Lung fibroblast IL-9 


0.0 


ixaiiiuo \t> Lciiy nunc 




idling iiorooiast 


A 1 

U.l 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IFN gamma 


0.1 


B lymphocytes PWM 


0.0 


Dermal fibroblast CCD 1070 rest 


0.0 


B lymphocytes CD40L 

anH TT -4 

all Li iJL^~*t 


0.0 


Dermal fibroblast CCD 1 070 

TMT7 o1«V»i 

liNr aipna 


0.0 


EOL-1 dbcAMP 


0.0 


1 beta 


0.1 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast IFN gamma ; 


0.1 


Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


0.1 


Dendritic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


0.1 


Monocytes rest 


0.0 


Neutrophils rest 


0.0 


Monocytes LPS 


0.0 


Colon 


0.6 


Macrophages rest 


0.0 


Lung 


2.0 


Macrophages LPS 


0.0 


Thymus 


2.8 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC starved 


0.0 







Panel 1.2 Summary: Agl360 The expression of the CG56015-01 gene appears to be 
highest in a sample derived from normal kidney tissue (CP=20.7). In addition, there appears to 
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be substantial expression in kidney cancer derived cell lines, ovarian cancer derived cell lines, 
colon cancer derived cell lines and normal salivary gland. Thus, the expression of this gene 
could be used to distinguish normal kidney from the other samples in the panel. The product of 
this gene is hypothesized to be involved in cellular communication. Therefore, therapeutic 
5 modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be beneficial in the treatment of kidney cancer, ovarian cancer or colon 
cancer. 

This gene product also has a moderate to high level of expression in a number of 
endocrine/metabolically relevant tissues, including brain, GI tract, pituitary, and liver. Thus, 
10 therapeutic modulation of this gene product may be useful in the treatment of metabolic 
disorders, such as obesity and diabetes. 

References: 

Kocher 0, Cheresh P, Lee SW. Identification and partial characterization of a novel 
membrane-associated protein (MAP 17) up-regulated in human carcinomas and modulating 
15 cell replication and tumor growth. Am J Pathol. 1996 Aug;149(2):493-500. 

Using the differential display technique, we have recently reported the identification of 
a novel gene originally designated DD96. As determined by Northern blot and in situ 
hybridization, DD96 was expressed at significant levels only in a single epithelial cell 
population, the proximal tubular epithelial cells of the kidney. However, it was diffusely 

20 expressed in various carcinomas originating from kidney, colon, lung, and breast. Using a 

specific polyclonal antibody, we have not determined that the DD96 protein product is a 17-kd 
membrane-associated protein, which we have therefore redesignated MAP 17. In normal 
tissues, MAP 17 is expressed in significant amounts only in the kidney, where it was localized 
to the brush border of proximal tubular epithelial cells. However, MAP 17 is expressed 

25 abundantly in carcinomas arising from kidney, colon, lung, and breast, in some cases with a 
membrane-associated apical glandular distribution. In tissue culture, MAP 17 was localized to 
the cell membrane in areas of cell-cell contact, ie, the distribution of cell-fiinction-associated 
proteins. Transfection of a full-length wild-type DD96 cDNA clone into a colon carcinoma 
cell line, HT-29, markedly decreased cell proliferation in vitro and tumor growth in vivo. 

30 Although the precise function of MAP17 remains to be determined, our findings suggest that 
this protein may play an important role in tumor biology. 

Panel 1.3D Summary: Agl360 The expression of the CG56015-01 gene appears to 
be highest in a sample derived from a renal cancer cell line (CT=26.5). In addition, there 
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appears to be substantial expression in other kidney cancer derived cell lines, ovarian cancer 
derived cell lines, colon cancer tissue, stomach tissue, an astrocytoma cell line a pancreatic 
cancer cell line and normal kidney and salivary gland. Thus, the expression of this gene could 
be used to distinguish normal kidney or A498 cells from the other samples in the panel 
Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
monoclonal antibodies or protein therapeutics may limit or block the extent of tumor cell 
growth and be beneficial in the treatment of kidney cancer, ovarian cancer or colon cancer. 

Panel 2D Summary: Agl360 The expression of the CG56015-01 gene was assessed 
in two independent runs in panel 2D with excellent concordance between the runs. Overall, the 
expression of this gene was highest in normal kidney tissue, a result in concordance with 
expression in Panels 1.2 and 1.3D. Thus, the expression of this gene could be used to 
distinguish normal kidney tissue from other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be beneficial in the treatment of kidney cancer. 

Panel 3D Summary: Agl360 The expression of this gene appears to be highest in a 
sample derived from a renal cancer cell line (Caki-2). In addition there is substantial 
expression associated with other kidney cancer cell lines, colon cnacer cell lines and a breast 
cancer cell line. Thus, the expression of this gene could be used to distinguish Caki-2 cells 
from other samples in the panel. Moreover, therapeutic modulation of this gene, through the 
use of small molecule drugs, antibodies or protein therapeutics might be beneficial in the 
treatment of kidney cancer, breast cancer or colon cancer. 

Panel 4.1D Summary: Agl360 This transcript, encoding for a membrane associated 
epithelial protein, is highly expressed in kidney (CT 24.4). High expression of this transcript is 
also found in small airway and bronchial epithelium, (CT 27) and to a lower extent in the 
mucoepidermoid cell line H292 (CT 29). The protein encoded by this transcript appears to be 
involved in cell-cell communication and/or proliferation. Therefore modulation of the 
expression or activity of this putative protein by antibodies may be useful for the treatment of 
lung diseases associated with hyperplasia and/or activation of mucus producing cells such as 
asthma, chronic obstructive pulmonary diseases, emphysema and/or lung cancer 

SEC12 (CG56035-01) 

Expression of gene CG56035-01 was assessed using the primer-probe set Agl390, 
described in Table 28A. Results of the RTQ-PCR runs are shown in Tables 28B, 28C, and 
28D. 
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Table 28A . Probe Name Agl390 



Primers 


Sequences jLength 


Start Position 


Forward 


5'-cccacaagagaggtatgtcact-3 ■ (SEQ ID NO: 1 68) ] 22 


2129 


Probe 


TET-S'-ttacttcccaggacatccaccctgag-S'-TAMRA (SEQ ID NO: 1 69) j 26 


2155 


Reverse 


S'-aaaatttggcactcacatgaag^' (SEQ ID Nb:170) | 22 


2207 



Iable28B. Panel 1.2 



Tissue Name 


Rel. Exp.(%) 
Agl390, Run 


Rel. Exp.(%) 
Agl390, Run 

1 3 a lb 5 152 


Tissue Name 


Rel. Exp.(%) 
Agl390, Run 


Rel. Exp.(%) 
Agl390, Run 

13o25J152 


cnaoineiiai ceus 


A a 
U.U 


A A 


KenaJ ca. /oo-u 


U.j 


A 1 
U.x 


nedxi ^reiai ) 


a i 
u.z 


A A. 


O anil A A Q ft 

Kenai ca. A4yo 


a o 


n 5 

U.J 


Pancreas 


0.3 


0.0 


Renal ca. RXF 


0.1 


0.1 


Pancreatic ca. 

LAr AIM L 


0.0 


0.0 


Renal ca. ACHN 


0.3 


0.5 


Adrenal Gland 


7.2 


0.1 


Renal ca. UO-31 


0.6 


0.5 


Thyroid 


0.8 


0.1 


Renal ca. TK-10 


0.5 


0.4 


Salivary gland 


10.6 


0.9 


Liver 


0.1 


0.2 


Pituitary gland 


6.4 


0.9 


Liver (fetal) 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


1.2 


0.4 


Brain (whole) 


1.1 


0.0 


Lung 


0.5 


0.2 


Brain (amygdala) 


0.2 


0.1 


Lung (fetal) 


0.0 


0.0 


Brain (cerebellum) 


0.3 


0.1 


Lung ca. (small 
cell) LX-1 


0.0 


0.0 


Brain 

(hippocampus) 


0.3 


0.4 


Lung ca. (small 
cell)NCI-H69 


0.1 


0.2 


Brain (thalamus) 


0.5 


0.3 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


0.0 


Cerebral Cortex 


0.1 


0.2 


T nng ca flaree 
cell)NCI-H460 


0.1 


0.1 


Spinal cord 


1.2 


0.5 


Lung ca, (non- 
sm. cell) A549 


0.3 


0.3 


glio/astroU87-MG 


0.1 


0.0 


s.cell) NCI-H23 


0.0 


0.0 


glio/astro U-l 18- 
MG 


19.1 


2.1 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


0.0 


astrocytoma 
SW1783 


0.1 


0.0 


Lung ca. (non- 
s.cl)NCI-H522 


100.0 


100.0 


neuro*; met SK-N- 
AS 


0.1 


0.0 


Lung ca. 

(squam) SW 900^ 


0.0 


0.0 


astrocytoma SF- 
539 


1.1 


0.6 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.0 


astrocytoma SNB- 
75 


0.2 


0.1 


Mammary gland 


36.1 


2.9 


glioma SNB-19 


0.3 


0.2 


Breast ca.* (pl.ef) 
MCF-7 


0.0 


0.0 


glioma U251 


0.0 


0.4 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


0.0 


glioma SF-295 


0.1 


0.2 


Breast ca.* (pi. 


0.2 


0.1 
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ef)T47D 






Heart 


2.3 


7.3 


Breast ca. BT- 
549 


0.0 


0.0 


Skeletal Muscle 


2.5 


7.2 


Breast ca. MDA- 
N 


0.0 


0.1 


Bone marrow 


0.1 


0.2 


Ovary 


3.8 


6.9 


Thymus 


0.2 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


0.0 


Spleen 


3.8 


0.7 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Lymph node 


0.5 


0.1 


Ovarian ca. ! 
OVCAR-5 


1,1 


0.8 


Colorectal Tissue 


0.0 


0.0 


Ovarian ca. 
OVCAR-8 


0.3 


0.1 


Stomach 


2.0 


0.1 


Ovarian ca. 
ICjRCJV-1 


0.0 


0.0 


Small intestine 


3.0 


1.1 


Ovarian ca. 
(ascites) SK-OV- 
3 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


Uterus 


17.2 


10.6 


Colon ca.* SW620 
(SW480 met) 


0.0 


0.0 


Placenta 


0.1 


0.0 


Colon ca. HT29 


0.0 


0.0 


Prostate 


4.2 


2.4 


Colon ca. HC 1 - 
116 


0.0 


0.0 


Prostate ca.* 
(bone met) PC-3 \ 


0.0 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


Testis 


1.1 


A 1 
0.1 


Colon ca. Tissue 
(OD03866) 


3.4 


1.0 


Melanoma 
Hs688(A).T 


0.1 


0.1 


colon ca. rice* 
2998 


0.0 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.4 


0.7 


Gastric ca. * (liver 
met) NCI-N87 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Bladder 


16.8 


20.4 


Melanoma M14 


0.0 


0.0 


Trachea 


1.7 


0.5 


Melanoma LOX 
IMVI 


0.0 


0.0 


Kidney 


4.0 


2.3 


Melanoma* (met): 
SK-MEL-5 


0.0 


0.0 


Kidney (fetal) 


0.0 


0.1 




i 


Table 28C. Panel 2D 


Tissue Name 


Rel. Exp.(%) 
Agl390, Run 
145710824 


Rel.Exp.(%) 
Agl390, Run 
145928345 


Tissue Name 


! Rel.Exp.(%) 
j Agl390,Run 
145710824 


Rel. Exp.(%) 
Agl390, Run 
145928345 


Normal Colon 


6.2 


6.7 


Kidney Margin 
8120608 


0.0 


0.0 


CC Well to Mod 
Diff(OD03866) 


7.3 


12.3 


Kidney Cancer 
8120613 


0.0 


0.0 


CC Margin 
(OD03866) 


0.4 


0.0 


Kidney Margin 
8120614 


0.3 


0.3 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.3 


0.8 


Kidney Cancer 
9010320 


2.0 


1.1 


CC Margin 
(OD03868) 


0.3 


0.0 


Kidney Margin 
9010321 


0.0 


0.0 
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CCModDitT 
(ODO3920) 


0.0 


0.0 


Normal Uterus 


2.5 


6.5 


CC Margin 
(ODO3920) 


0.6 


0.4 


Uterus Cancer 
064011 


12.6 


11.5 


CCGr.2 ascend 
colon (OD03921) 


4.2 


3.9 


Normal Thyroid 


20.3 


22.1 


CC Margin 
(OD03921) 


0.2 


0.4 


Thyroid Cancer 
064010 


0.0 


0.0 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


1.3 


1.5 


Thyroid Cancer 
A302152 


0.8 


0.9 


Liver Margin 
(ODO4309) 


0.0 


0.0 


Thyroid Margin 
A302153 


2.6 


3.6 


Colon mets to lung 
(OD04451-01) 


0.4 


0.2 


Normal Breast 


8.4 


7.2 


Lung Margin 
(OD04451-02) 


0.0 


0.6 


Breast Cancer 
(OD04566) 


0.3 


0.2 


Normal Prostate 
6546-1 


5.9 


1 A Q 
10.0 


Breast Cancer 
(OD04590-01) 


1 A Q 
14. 0 


1/1 A 
1*1.4 


Prostate Cancer 
(OD04410) 


11.3 


13.6 


Breast Cancer 
Mets (OD04590- 

03)_. 


34.6 


29.9 


Prostate Margin 
(OD04410) 


0.9 


0.8 


Breast Cancer 

Metastasis 

(OD04655-05) 


3.7 


2.3 


Prostate Cancer 
(OD04720-01) 


5.6 


4.4 


Breast Cancer 
064006 


7.7 


6.8 


Prostate Margin 
(OD04720-02) 


6.3 


8.2 


Breast Cancer 
1024 


7.7 


9.3 


Normal Lung 
061010 


5.9 


6.3 


Breast Cancer 
9100266 


6.4 


6.7 


Lung Met to Muscle 
(OD04286) 


0.0 


0.1 


Breast Margin . 
9100265 


3.7 


5.8 


Muscle Margin 
(OD04286) 


3.9 


14.4 


Breast Cancer j 
A209073 


6.6 


9.5 


Lung Malignant 
Cancer (OD03 126) 


4.9 


7.9 


Breast Margin \ 
A2090734 


3.4 


1.5 


Lung Margin 
(OD03126) 


0.6 


2.1 


Normal Liver 


0.0 


0.0 


Lung Cancer 
(OD04404) 


3.1 


3.8 


Liver Cancer 
064003 


0.1 


0.2 


Lung Margin 
(OD04404) 


3.5 


7.3 


— — ■ — 
Liver Cancer 

1025 


0.0 


0.0 


Lung Cancer 
(OD04565) 


3.4 


1.6 


Liver Cancer 
1026 


1.0 


1.1 


Lung Margin 
(OD04565) 


0.4 


0.3 


Liver Cancer 
6004-T 


0.5 


0.0 


Lung Cancer 
(OD04237-01) 


5.0 


3.7 


Liver Tissue 
6004-N 


1.7 


1.3 


Lung Margin 
(OD04237-02^ 


2.0 


4.3 


Liver Cancer 
6005-T 


0.7 


0.2 


Ocular Mel Met to 
Liver (OD043 10) 


| 0.2 


0.0 

n , „ 


Liver Tissue 
6005-N 


0.0 


0.0 


Liver Margin 
(ODO4310) 


0.0 


0.1 


Normal Bladder 


23.2 


20.9 
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Melanoma Mets to 
Lung(OD04321) 


0.0 


0.2 


Bladder Cancer 
1023 


2.7 


2.1 


Lung Margin 
(OD04321) 


1.4 


1.2 


Bladder Cancer 
A302173 


14.1 


11.5 


Normal Kidney 


0.0 


1.2 


Bladder Cancer ' 
(ODG4718-01) 


1.7 


1.4 


isjuney v^a, iNuciear 
grade 2 (OD04338) 


0.4 


0.4 


Bladder Normal j 
Adjacent 

(OD04718-03) : 


12.1 


12.8 


Kidney Margin 
(OD04338) 


0.3 


0.5 


Normal Ovary 


5.9 


5.1 


Kidney Ca Nuclear 
grade 1/2 
(OD04339) 


0.0 


0.2 


Ovarian Cancer 
064008 


100.0 


100.0 


Kidney Margin 
(OD04339) 


0.7 


0.8 


Ovarian Cancer 
(OD04768-07) 


1.7 


4.1 


Kidney Ca, Clear 
cell type (OD04340) 


0.2 


0.5 


Ovary Margin 
(OD04768-08) 


7.1 


6.7 


Kidney Margin 
(OD04340) 


0.8 


2.3 


Normal Stomach 


1.6 


1.5 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


0.3 


Gastric Cancer 
9060358 


1.3 


0.8 


Kidney Margin 
(OD04348) 


0.5 


0.2 


Stomach Margin 
9060359 


0.0 


0.2 


Kidney Cancer 
(OD04622-01) 


0.3 


0.2 


Gastric Cancer 
9060395 


10.1 


13.0 


Kidney Margin 
(OD04622-03) 


0.0 


0.0 


Stomach Margin 
9060394 


1.8 


1.3 


Kidney Cancer 
(OD04450-01) 


0.3 


0.0 


Gastric Cancer 
9060397 


18.3 


24.8 


Kidney Margin 
(OD04450-03) 


0.0 


0.2 


Stomach Margin 
9060396 


0.0 


0.0 


Kidney Cancer 
8120607 


3.3 


3.3 


Gastric Cancer 
064005 


3.1 


3.9 



Table 28D . Panel 4D 



Tissue Name 


ReL Exp.(%) Agl390, 
Run 162674334 


Tissue Name 


ReL Exp.(%) Agl390, 
Run 162674334 


Secondary Thl act 


0.0 


HUVECIL-lbeta 1 


0.0 


Secondary Th2 act 


0.0 


HUVECIFN gamma j 


0.0 


Secondary Trl act 


0.0 


HUVECTNF alpha + IFN 
gamma 


0.9 


Secondary Thl rest 


0.0 


HUVECTNF alpha + IL4 


0.0 


Secondary Th2 rest 


100.0 


HUVECIL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none • 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha 
+ ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium | 0.0 
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TNFalpha + IL-lbeta 




CD45RA CD4 lymphocyte 
act 


0.0 


Coronery artery SMC rest 


27.5 


CD45RO CD4 lymphocyte 
act 


0.0 


Coronery artery SMC TNFalpha 
+ LL-lbeta 


10.5 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


8.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL-lbeta 


36.9 


Secondary CD8 
lymphocyte act 


0.7 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 

PN/f A i\ an nm vri n 
x ivim i uiui ill yi* ill 


0.0 


2ryThl/Th2/Trl anti- 
CD95 CHI 1 


0.0 


CCD 11 06 (Keratinocytes) none 


0.0 


LAK cells rest 


0.0 


CCD 1 1 06 f Keratinoc vtes^ 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0,0 


I ivpr rirrlifwi*! 


1.2 


LAK cells IL-2+1L-12 


1.8 


Luous lcidnev 


0.8 


LAK cells IL-2+IFN 
gamma 


0.0 


NCl-H292none 


0.0 


LAK cells IL-2+ EL-18 


1.3 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0,0 


NCI-H292 IL-9 


u.u 


NK Cells IL-2 rest 


1.8 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.7 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


b.b 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 beta j 


0.0 


PBMC rest 


1.1 


Lung fibroblast none 


0.7 


PBMCPWM 


0.0 


Lung fibroblast TNF alpha + IL-: 
lbeta | 


0.0 


PBMCPHA-L 


0.0 


Lung fibroblast IL-4 


2.5 


Ramos (T\ ce11\ none 


0.0 


T nno fibroblast TT -0 


1.3 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IL-1 3 ■ 


1.6 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN gamma 


1.3 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast CCD1070 rest 


0.0 


EOL-l dbcAMP 


0.0 


Dermal fibroblast CCD 1070 ' 
TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.8 


Dermal fibroblast CCD 1070 IL- 
1 beta 


0.0 


Dendritic cells none 


1.7 


Dermal fibroblast IFN gamma 


0.0 


Dendritic cells LPS 


3.2 


Dermal fibroblast IL-4 • 


0.0 


Dendritic cells anti-CD40 


1.2 


IBD Colitis 2 


0.0 


Monocytes rest 


1.6 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


1.4 


Macrophages rest 


1.9 


Lung 


32,8 


Macrophages LPS 


0.0 


Thymus 


7.6 [ 


HUVEC none 


0.0 


Kidney i 


10.7 


HUVEC starved 


0.0 
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AI_comprehensive panel_vl.O Summary: Agl390 Results from one experiment 
with the CG56035-O1 gene are not included. The amp plot indicates that there were 
experimental difficulties with this run. 

CNS_neurodegeneration_vl.O Summary: Agl390 Expression of the CG56035-01 
5 gene is low/undetectable (CTs > 35) across all of the samples on this panel (data not shown). 

Panel 1.2 Summary: Agl390 The expression of the CG56035-01 gene was assessed 
in two independent runs in panel 1 .2 with good concordance between runs. The expression of 
this gene appears to be highest in a sample derived from a lung cancer cell line (NCI- 
H522)(CTs=24). Thus, the expression of this gene could be used to distinguish NCI-H522 
10 cells from other samples in the panel. Frizzled 4 genes, to which this gene is a homolog, act as 
soluble modulators of Wnt signaling. The WNT signaling cascade is involved in regulation of 
cytoskeletal rearrangements, apoptosis, and proliferation. Therefore, therapeutic modulation of 
this gene, through the use of small molecule drugs, protein therapeutics or antibodies might be 
beneficial in the treatment of lung cancer. 

15 The pattern of expression of this isoform of this gene indicates that it may also have an 

important function in endocrine/metabolic physiology. Moderate to high levels of expression 
can be found in adrenal, brain, GI tract, pancreas, pituitary and thyroid. Thus, this gene 
product may be involved in the diagnosis and/or treatment of metabolic disorders, including 
obesity and diabetes. 

20 In addition, higher levels of expression of this gene in lung (CTs=32-33)and liver 

(CTs=31-32) than in fetal lung and liver (CTs=36) suggest that it can also be used to 
differentiate between the adult and fetal fonijs of lung and liver. 

Panel 2D Summary: Agl390 The expression of the CG56035-01 gene was assessed 
in two independent runs in panel 2D with excellent concordance between runs. The expression 

25 of this gene appears to be highest in a sample derived from an ovarian cancer (CTs=30). In 
addition, there appears to be substantial expression associated with breast cancer. Thus, the 
expression of this gene could be used to distinguish this ovarian cancer sample from other 
samples in the panel. Moreover, therapeutic modulation of this gene, through the use of small 
molecule drugs, protein therapeutics or antibodies might be beneficial in the treatment of 

30 breast or ovarian cancer. 

Panel 3D Summary: Agl390 Expression of the CG56035-01 gene is 
low/undetectable (CTs > 35) across all of the samples on this panel (data not shown). 
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Panel 4D Summary: Agl390 Highest expression of the CG56035-01 transcript is 
found in secondary Th2 rest cells (CT=31.7), but is absent in other T cells. Expression of this 
transcript is also found in the lung. This transcript encodes for a secreted frizzled related 
protein that are reported to antagonize the WNT/frizzled pathway. Since lung inflammatory 
5 diseases such as asthma and chronic obstructive pulmonary diseases are mediated by Th2 
cells, this protein may be involved in the lung pathology associated with these Th2 T cells. 
Therefore, therapeutics designed against the protein encoded by this gene maybe useful for 
the treatment of lung inflammatory diseases. This transcript is also expressed in astrocytes 
treated with TNF-a and IL-1 indicating that therapeutics designed against the protein encoded 
10 by this gene may be useful for the treatment of inflammatory CNS diseases such as multiple 
sclerosis. 

SEC5 (CGS6153-01) 

Expression of gene CG56153-01 was assessed using the primer-probe set Agl749, 
described in Table 29 A. Results of the RTQ-PCR runs are shown in Tables 29B, 29C, 29D, 
15 29E, 29F and 29G. 

Table 29A . Probe Name Agl749 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-ttactgggtaggattcgctttt-3' (SEQ ID NO:171) 


22 


216 


Probe 


TET-y-aaatcctccagggacacagcccattO'-TAMRA (SEQ ID NO: 172) 


25 


240 


Reverse 


S'-gggagtacctgaacacctcactO 1 (SEQ ID NO: 173) 


22 


271 



Table 29B . CNS_neurodegeneration_vl.0 



Tissue Name 


Re!. Exp.(%) Agl749, Run 
207625049 


Tissue Name 


Rel. Exp.(%) Agl749, Run 
207625049 


AD 1 Hippo 


27.4 


Control (Path) 3 
Temporal Ctx 


2.5 


AD 2 Hippo 


86.5 


Control (Path) 4 
Temporal Ctx 


11.1 


AD 3 Hippo 


14.2 


AD 1 Occipital Ctx 


5.3 


AD 4 Hippo 


26.4 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


28.9 


AD 3 Occipital Ctx 


2.6 


AD 6 Hippo 


72.2 


AD 4 Occipital Ctx 


14.5 


Control 2 Hippo 


100.0 


AD 5 Occipital Ctx 


1.6 


Control 4 Hippo 


43.5 


AD 6 Occipital Ctx 


100.0 


Control (Path)3 Hippo 


9.3 


Control 1 Occipital Ctx 


2.5 


AD 1 Temporal Ctx 


2.9 


Control 2 Occipital Ctx 


59.9 


AD 2 Temporal Ctx 


24.7 


Control 3 Occipital Ctx 


6.7 


AD 3 Temporal Ctx 


1.6 


Control 4 Occipital Ctx 


7.2 


AD 4 Temporal Ctx 


11.3 


Control (Path) 1 
Occipital Ctx 


81.8 


AD 5 Inf Temporal Ctx 


23.0 


Control (Path) 2 
Occipital Ctx 


10.6 
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AD 5 SupTemporal Ctx 


56.6 


uontroi irauij j 
Occipital Ctx 


0.7 


AD 6 Inf Temporal Ctx 


12.3 


uontroi irauij ** 
Occipital Ctx 


11.1 


t\u o oiip i emporai 


IV.J 


Control 1 ranetai ctx 




Control 1 Temporal Ctx 


3.7 


Control 2 Parietal Ctx 


12.2 


Control 2 Temporal Ctx 


55.1 


Control 3 Parietal Ctx 


12.2 


Control 3 Temporal Ctx 


14.2 


Control (Path) 1 
Parietal Ctx 


52.5 


Control 4 Temporal Ctx 


4.2 


Control (Path) 2 
Parietal Ctx 


43.5 


Control (Path) 1 
Temporal Ctx 


50.0 


Control (Path) 3 
Parietal Ctx 


3.2 


Control (Path) 2 
Temporal Ctx 


31.0 


Control (Path) 4 
Parietal Ctx 


25.9 



Iab]e29C. Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) Agl749, Run 
152485756 


Tissue Name 


Rel. Exp.(%) Agl749, Run 
152485756 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.4 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.2 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


0.1 


Renal ca.UO-31 


0.0 


Pituitary gland 


100.0 


Renal ca. TK-10 


0.0 


Drain ifotaW 

Drain ireuiij 


I J.J 


Liver 


0 0 


Brain (whole) 


4.4 


Liver (fetal) 


0.0 


Brain (amygdala) 


15.9 


Liver ca. (hepatoblast) 
HepG2 


0.0 


Brain (cerebellum) 


0.8 


Lung 


0.0 


Brain (hippocampus) 


21.3 


Lung (fetal) 


3.5 ! 


Brain (substantia nigra) 


0.7 


Lung ca. (small cell) LX- 
1 


0.0 


Brain (thalamus) 


2.2 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


12.5 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


3.3 


Lung ca. (large cell)NCI- 1 
H460 ; 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. cell) 
A549 


0.0 


glio/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 I 


0.0 1 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lung ca. (non-s.cl) NC1- 
H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) SW 
900 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (squam.) NCI- 
H596 


0.0 


glioma SNB-19 


0.0 


Mammary gland 


2.5 
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glioma U251 


0.0 


Breast ca.* (pl.ef) MCF- 

7 -J 


0.0 

... .„ .... 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) MDA- 
MB-231 


0.0 


Heart (fetal) 


0.8 


Breast ca.* (pl.ef) T47D ■ 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


23.2 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


"• " : 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 5 


0.0 


Thymus 


1.5 


Ovarian ca. OVCAR-4 


0.0 

. . 1 .— - 


Spleen 


0.1 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.2 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


^ a 
2.9 


Ovarian ca . lOKU V - 1 


A ft 

U.U 


Stomach 


0.4 


Ovarian ca.* (ascites) 


0.0 


— **y ■ 

Small intestine 


1.3 


Uterus 


ft ft 
U.U 


ixuon ca. aw*fou 


ft ft 

u.u 


Placenta 


1 R 7 
lo. / 


Colon ca.* SW620(SW480 
met) 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca. (bone 
met)PC-3 


0, 


uoion ca. riL- l - 1 1 o 


A A 

U.U 


- — ^ *t "** t rt f g marx-m — . it, itt 

Testis 




Colon ca. CaCo-2 


0.0 


Melanoma Hso88(A).T 


A A 

0.0 


Colon ca. 
tissue(UDUiooo) 


0.2 


Melanoma* (met) 

\I n COO fT»\ T 

Hso88(B).T 


0.0 




V.v 


iViClailUllla \J 


0 0 


Gastric ca.* (liver met) 
NCI-N87 


0.0 


Melanoma Ml 4 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


0.1 


Melanoma* (met) SK- 
MEL-5 


0.0 


Kidney 


0.0 


Adipose 


1.4 



Table 29D . Panel 2D 



Tissue Name 


Rel.Exp.(%)Agl749, 
Run 152685549 


Tissue Name 


Rel. Exp.(%) Agl749, 
Run 152685549 


Normal Colon 


32.5 


Kidney Margin 8120608 


0.0 


CC Well to Mod Diff 
(OD03866) 


9.6 


Kidney Cancer 8120613 


0.0 


CC Margin (OD03866) 


38.4 


Kidney Margin 8120614 


2.3 


CC Gr.2 rectosigmoid 
(OD03868) 


13.5 


Kidney Cancer 9010320 


0.0 


CC Margin (OD03868) 


78.5 


Kidney Margin 9010321 


0.0 


CC Mod DirT(ODO3920) 


0.0 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


64.6 


Uterus Cancer 064011 


3.5 


CC Gr.2 ascend colon 
(OD03921) 


6.8 


Normal Thyroid 


6.9 


CC Margin (OD03921) 


34.6 


Thyroid Cancer 064010 


0.0 


CC from Partial Hepatectomy 
(ODO4309) Mets 


0.0 


Thyroid Cancer A302152 


0.0 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin A302153 


2.1 


Colon mets to lung (OD0445 1- 


0.0 


Normal Breast 


51.1 
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01) 








Lung Margin (OD0445 1-02) 


0.6 


Breast Cancer (OD04566) 


2.8 


rvunuai r r OMdie o jfu- 1 


1 1 n 
11./ 


Breast Cancer (OD04590- 
01) 


i o a 


Prostate Cancer (OD04410) 


9.9 


Breast Cancer Mets 
(OD04590-03) 


142 


Prostate Margin (OD04410) 


11.7 


Breast Cancer Metastasis 
(OD04655-05) 


6.8 


Prostate Cancer (OD04720-01) 


5.6 


Breast Cancer 064006 


2.8 


Prostate Margin (OD04720-02) 


16.6 


Breast Cancer 1024 


8.1 


Normal Lung 061010 


6.2 


Breast Cancer 9100266 


2.3 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 9100265 


15.2 


Muscle Margin (OD04286) 


8.7 


Breast Cancer A209073 


3.7 


Lung Malignant Cancer 


7.3 


Breast Margin A2090734 


9.1 


T limn N/f nrrrin / /^\¥^A1 1 ljC\ 

Lung Margin (uduj izo) 




Normal Liver 


A A 
U.U 


LrUng cancer \uu\jhh U4 ) 


A 1 


Liver cancer U04U0j 


A A 
U.U 


Lung Margin (OD04404) 


q.o 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


6.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


9.2 


Liver Cancer 6004-T 


0.0 


Lung Cancer (OD04237-01) 


0.0 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237-02) 


1.4 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 10) 


0.0 


Normal Bladder 


0.0 


Melanoma Mets to Lung 
(OD04321) 


A A 

0.0 


nil j 1 All 

Bladder Cancer 1023 


1 A 

1.9 


Lung Margin (OD04321) 


0.0 


Bladder Cancer A302173 


0.0 


Normal Kidney 


O A 

2.4 


Bladder Cancer 
(OD047 18-01) 


1 1 
J.J 


Kidney Ca, Nuclear grade 2 
(OD04338) 


A A 

u.u 


Bladder Normal Adjacent 
(OD04718-03) 


inn n 

1UU.U 


Kidney Margin (OD0433 8) 


0.0 


Normal Ovary 


12.2 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


a a 
u.u 


u van an cancer uo^uus 


A A 
4.U 


v<>]«at> xin*/vi*H /fxr\i\A "i i n\ 

Kidney Margin jyj 


A A 
0.0 


Ovarian Cancer 
(OD04768-07) 


A A 

U.U 


Kidney Ca, Clear cell type 
(OD04340) 


0.0 


Ovary Margin (OD04768- 
08) 


5.8 


Kidney Margin (OD04340) 


0.0 


Normal Stomach 


95.9 


Kidney Ca, Nuclear grade 3 


0.0 


Gastric Cancer 9060358 


49.0 


Kidnev Mar pin fOD 04348^ 

JVliXllCjf 1*1 ai gill v*» J "TO j 


n o 




16 4 


Kidney Cancer (OD04622-01) 


0.0 


Gastric Cancer 9060395 


13.1 


Kidney Margin (OD04622-03) 


0.0 


Stomach Margin 9060394 


9.7 


Kidney Cancer (OD04450-01) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin (OD04450-03) 


0.0 


Stomach Margin 9060396 


9.8 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 064005 


29.9 



Table 29E . Panel 4D 

Tissue Name ] Rel. Exp.(%) Agl749, 



Tissue Name j Rel. Exp.(%) Agl749, 
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Run 152685550 




Run 152685550 


Secondary Thl act 


9.2 


HUVEC IL-lbeta 


15.3 


Secondary Th2 act 


6.7 


HUVEC IFN gamma 


90.1 


Secondary Trl act 


2.3 


HUVEC TNF alpha + IFN 
gamma 


13.3 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


21.5 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


37.1 


Secnndarv Tr1 rp^t 

tJvvvlXWU Jr 111 1 vol 


v.o 


idling iviicrovascuiiu £v nunc 


ft ft 


Primary Thl act 


0.0 


Lung Microvascular EC 

llNrdipila < LL-lUCla 


0.0 


Primarv Th2 act 


0 0 


lVli^l UVabLUlal L/CUIlal I1ULLC 


*T. 1 


Primary Trl act 


0.0 


Microsvasular Dermal EC 

l X>Faipila ~ LLs~ i L/C la 


3.4 


Primary Thl rest 


3.2 


Bronchial epithelium TNFalpha 

+ TT 1 hpta 


0.0 


Primary Th2 rest 


4.4 


Small airway epithelium none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 

TMPalnTin + TT -1hf»tn 

ll^rdipila • 1JL-** 1 L/C la 


0.0 


CD45RA CD4 lymphocyte 

art 


3.3 


Coronery artery SMC rest 


0.0 


CD45RO CD4 lymphocyte 
act 


5.6 


Coronery artery SMC TNFalpha 

+ TT - 1 hpta 

» Ai-/ 1 UC la 


0.0 


CD8 lymphocyte act 


5.9 


Astrocytes rest 


78.5 


Secondary CD8 
lymphocyte rest 


4.2 


Astrocytes TNFalpha + IL-lbeta 


24.8 


Secondary CD8 
lymphocyte act 


1.2 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 

P A/l A l\ nn n m \m* i ti 

1 1 Vl^"v 1U1 IU 1 1 1 jr lr HI 


0.0 


2rv Th 1 /Th2/Tr 1 anti- 

~ *■ J lill' 111*/ 4. i A OilU 

CD95CH11 


0.0 


CCD 1 106 (Keratinocytes) none 


0.0 


LAK cells rest 


0.0 


PPT") 1 1 ftfi fK>rarinnrvtp«\ 

TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


0.0 


LAK cells IL-2+II -12 


2 ft 


T iimiG lriHii#»\/ 

Lupua Kiuney < 


n n 

V/.v 


T AK rplk 11 -2+TFN 

gamma 


0.0 


NCI-H292 none 


0.0 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-4 \ 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 j 


1.1 


NK Cells IL-2 rest 


2.0 


NCI-H292IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCMI292 IFNgarnma 


0.8 


Two Way MLR 5 day 


1.2 


HPAEC none 


0.0 


Two Way MLR 7 day _ 


3.8 


HPAEC TNF alpha + IL-1 beta j 


0.0 


PBMC rest 


0.0 


Lung fibroblast none 


2.1 


PBMC PWM 


3.3 


Lung fibroblast TNF alpha + IL-j 
1 beta 


2.3 


PBMC PHA-L 


6.1 


Lung fibroblast IL-4 


1.6 


Ramos (B ceil) none 


0.0 


Lung fibroblast IL-9 


2.0 j 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IL- 1 3 


1.4 


B lymphocytes PWM 


16.6 


Lung fibroblast IFN gamma 


3.7 


B lymphocytes CD40L 


1.0 


Dermal fibroblast CCD 1070 rest 


0.0 
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j TT A 

and LL-4 




_ 


r 

. 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast CCD 1070 

TNT? nlnha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast CCD 1 070 IL- 
1 beta 


2.3 


Dendritic cells none 


0.0 


Dermal fibroblast IFN gamma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells anti-CD40 


0.0 


IBD Colitis 2 


17.2 


Monocytes rest 


0.0 


IBD Crohn's 


0.9 


Monocytes LPS 


0.0 


Colon 


29.9 


Macrophages rest 


4.5 


Lung 


1.1 


Macrophages LPS 


2.2 


Thymus 


0.0 


HUVEC none 


58.2 


Kidney 


57.8 


HUVEC starved 


100.0 







Table 29F . Panel 5 Islet 



Tissue Name 


Rel. Exp.(%) 
Agl749, Run 
172371514 


| Tissue Name 


ReL Exp.(%) 
Agl749, Run 
172371514 


97457_Patient- 
02go_adipose 


3.5 


j94709 JDonor 2 AM - A_adipose 


0.0 


97476_Patient-07sk_skeletal ; 
muscle 


1.1 


j94710_Donor 2 AM - B_adipose 


0.0 


97477_Pauent-07ut uterus ! 


0.0 


]9471 IJDonor 2 AM - C_adipose 


0.0 


97478_Patient- 
07pl_placenta : 


100.0 


1947 1 2_Donor 2 AD - A_adipose 


0.0 


99 1 67JJayer Patient 1 


1.2 


j947 1 3_Donor 2 AD - B_adipose 


0.0 


97482 Patient-08ut uterus 


5.1 


J94714 Donor 2 AD - C adipose 


0.0 


97483_Patient- 
08pl_placenta 


13.5 


|94742_Donor 3 U - A_Mesenchymal , 
]Stem Cells 


0.0 


97486 J>atient-09sk_skeletal 
muscle 


0.0 


|94743_Donor 3 U - B_Mesenchymal 
jStem Cells 


u.u 


97487_Patient-09ut_uterus 


0.0 


]94730_Donor 3 AM - A_adipose 


0.0 


97488_Patient- 
09pl_placenta 


28.7 


9473 1 JDonor 3 AM - B_adipose 


0.0 


97492_Patient-10ut_uterus 


1.0 


j94732_Donor 3 AM - C_adipose 1 


0.0 


97493_Patient- 
10pl_placenta 


69.7 


|94733_Donor 3 AD - A_adipose 


0.0 


97495_Patient- 
llgoadipose 


0.0 


94734_Donor 3 AD - B_adipose 


0.0 


97496 J>atient-1 lsk_skeletal 
muscle 


0.0 


94735_Donor 3 AD - Cjidipose 


0.0 


97497 Patient-llut uterus 


0.0 


|77 1 38_Liver_HepG2untreated 


0.0 


97498_Patient- 
1 lpl_placenta 


24.3 


j73556_Heart_Cardiac stromal cells 
{(primary) 


1.2 


97500_Patient- ; 
12go_adipose 


3.3 


|81735_Small Intestine 


2.5 


97501_Patient-12sk_skeletal 
muscle 


0.5 


j72409_Kidney_Proximal Convoluted 
jTubule 


0.0 


97502 Patient-12ut uterus 


0.0 


[82685_Small intestme JDuodenum 


0.0 


97503 J>atient- 
12pl_placenta 


18.3 


j90650_Adrenal_Adrenocortical 
jadenoma 


0.0 


94721 Donor2U- 


0.0 


]72410JCidneyJlRCE 


0.0 
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A_Mesenchymal Stem Cells ] 








94722 J)onor2U- 
B_Mesenchymal Stem Cells j 


0.0 


72411_Kidney_HRE 


15.6 


94723_Donor2U- 
C_Mesenchymal Stem Cells 1 


0.6 


73139_Uterus_Uterine smooth 
muscle cells 


3.2 


Table 29G. Panel 5D 


Tissue Name 


Rel. Exp.(%) 
Agl749, Run 
169269329 


Tissue Name 


Rel.Exp.(%) 
Agl749, Run 
169269329 


97457_Patient- 

(linn anmnc** 


1.6 


94709_Donor 2 AM - A_adipose 


0.0 


97476_Patient-07sk_skeletal 


2.0 


94710_Donor 2 AM - B_adipose 


0.0 


Q7d77 P»tif»nt-fi7iif- nti»nic 


fi ft 


0471 1 Dnnnr AM - C adinrwe 


0.0 


97478_Patient- 

v / pi pidccnia 


100.0 


94712_Donor 2 AD - A__adipose 


0.0 


9748 l_Patient-08sk_skeletal 
muscle 


3.5 


947 13_Donor 2 AD - B_adipose 


0.0 


97482 Patient-08ut uterus 


0.4 


94714_Donor 2 AD - C_adipose 


0.0 


97483_Patient- 
vopi piacenia 


14.1 


94742_Donor 3 U - A_Mesenchymal 


0.0 


97486 J>atient-09sk_skeletal 
muscle 


0.6 


94743_Donor 3 U - B_Mesenchymal 


0.0 


97487_Patient-09ut_uterus 


0.0 


94730_Donor 3 AM - A_adipose 


0.0 


97488JParient- ; 
09pl_placenta 


42.9 


94731_Donor 3 AM - B adipose 


0.0 


97492_Patient- 1 OuMiterus 


0.0 


94732_Donor 3 AM - Cadipose 


0.2 


97493_Patient- 
10pl_placenta 


96.6 


94733_Donor 3 AD - A_adipose 


0.0 


97495_Patient- 
llgo_adipose 


2.1 


94734_Donor 3 AD - B_adipose 


0.0 


97496_Patient-l lsk_skeletal 
muscle 


0.7 


94735_Donor 3 AD - C_adipose 


0.0 


97497 Patient- llut uterus 


0.0 


77138_Liver_HepG2untreated 


0.3 


97498_Patient- 
llpl_placenta 


57.8 


73556_Heart_Cardiac stromal cells 
(primary) 


0.5 


97500_Patient- 
12go_adipose 


2.4 


81735_Small Intestine 


5.1 


97501_Patient-12sk_skeletal 
muscle 


2.9 


72409 JGdneyProximal Convoluted 
Tubule 


0.0 


97502 Patient-12ut uterus 


0.0 


82685 Small intestine Duodenum 


0.0 


97503_Patient- 
12pl_placenta 


23.3 


9065 0_Adrenal_Adrenocortical 
adenoma 


0.0 


94721_Donor2U- 

A Mesenchymal Stem Cells 


0.0 


72410_Kidney_HRCE 


0.0 


94722_Donor2U- j QQ 
B_Mesenchymal Stem Cells ] 


72411_Kidney_HRE J 13.0 


94723_Donor2U- j 0Q 
C Mesenchymal Stem Cells ] 


73 139_Uterus_Uterine smooth 1 Q 4 
muscle cells j 



CNS_neurodegeneration_vl.O Summary: Agl749 This panel does not show 

differential expression of the CG56153-01 gene in Alzheimer's disease. However, this 
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expression profile confirms the presence of this gene in the brain. Please see Panel 1.3D for 
discussion of this gene in the central nervous system. 

Panel 1.3D Summary: Agl749 The expression of the CG56153-01 gene is highest in 
a sample derived from the pituitary gland (CT=28.2). This is in concordance with published 
5 reports (see reference below). In addition, there is low but substantial expression in various 
brain tissues as well as placenta tissue. The expression pattern of this isoform of the 
neuronatin gene eludes to its developmental importance (see references below). Expression in 
this gene is higher in fetal lung (CT=33) and skeletal muscle (CT=30) than in the 
corresponding adult tissues. Thus, the expression of this gene could be used to distinguish 

10 pituitary gland tissue from other tissues in the panel. In addition, this gene and/or gene product 
can be used to differentiate between the adult and fetal forms of skeletal muscle and lung. 
Furthermore, the expression in fetal tissue suggests that this gene product may be involved in 
the development of these organs and thus may be useful in treating disease that affect the lung 
and skeletal muscle. This gene encodes a putative proteolipid that may function as a unique 

1 5 regulator of ion channels during brain development and therefore may also be useful in the 
treatment of neurodevelopmental disorders. 

References: 

Usui H, Morii K, Tanaka R, Tamura T, Washiyama K, Ichikawa T, Kumanishi 
T.cDNA cloning and mRNA expression analysis of the human neuronatin. High level 
20 expression in human pituitary gland and pituitary adenomas. J Mol Neurosci 1 997 
Aug;9(l):55-60 

The authors cloned the nearly complete cDNA of human neuronatin with the aid of an 
expressed sequence tag (EST) database, and analyzed its expression in various human tissues 
by Northern blot analysis. The nucleotide and deduced amino acid sequences of the human 

25 neuronatin showed a high similarity to those of rodents. The Northern blot analysis revealed 
that the human neuronatin message was expressed predominantly in the fetal brain in the 
brain-specific manner, but only faintly in the adult brain. Among the various adult human 
tissues examined, the anterior pituitary gland was shown to be the only place where the 
neuronatin mRNA was strongly expressed. Intense neuronatin expression was also observed in 

30 several human pituitary adenomas, including ACTH-producing, GH-producing, and 
nonfunctioning adenomas, but hardly detected in other brain tumors. 

PMID: 9356927 
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Dou D, Joseph R. Cloning of human neuronatin gene and its localization to 
chromosome-20q 1 1.2-12: the deduced protein is a novel "proteolipid\ Brain Res 1996 Jun 
3;723(l-2):8-22 

Human brain development is a continuum governed by differential gene expression. 
5 Therefore, we proceeded to identify genes selectively expressed in the developing brain. Using 
differential display and library screening, a novel rat cDNA, neuronatin, was identified and 
used to screen a human fetal brain cDNA library. Human neuronatin cDNA was isolated and 
sequenced. The cDNA was 1 1 59 bp long and corresponded in size to the 1 .25 kb message 
detected on Northern analysis. Neuronatin mRNA was selectively expressed in human brain 

10 during fetal development, but became repressed in adulthood. When studied in the rat, 
neuronatin mRNA first appeared at mid-gestation in association with the onset of 
neurogenesis, becoming most pronounced later in development when neuroepithelial 
proliferation and neuroblast commitment are manifest, and declined postnatally coinciding 
with the completion of neurogenesis. The deduced protein has two distinct domains, a 

15 hydrophobic N-terminal and basic C-terminal rich in arginine residues. Both the amino acid 
sequence and secondary structure of this amphipathic polypeptide exhibited homology to 
PMP1 and phospholamban, members of the "proteolipid' class of proteins which function as 
regulatory subunits of membrane channels. The neuronatin gene, 3973 bases long, contains in 
its 5'- flanking region a neural restrictive silencer element which may govern neuron-specific 

20 expression. Based on screening a somatic cell hybrid panel, neuronatin gene was assigned to 
chromosome-20. And, using deletion constructs of chromosome-20 and fluorescence in situ 
hybridization, neuronatin was localized to chromosome-20ql 1.2-12. In conclusion, neuronatin 
is a novel human gene that is developmentally regulated and expressed in the brain. The 
deduced protein is a proteolipid that may function as a unique regulator of ion channels during 

25 brain development. The definitive localization of neuronatin to human chromosome 20ql 1.2- 
12 provides the basis to investigate this gene as a candidate in neuro-developmental diseases 
that may also map to this region. 

PMED: 8813377 

Panel 2D Summary: Agl749 The expression of the CG56153-01 gene appears to be 

30 highest in a sample derived from normal bladder tissue adjacent to a bladder malignancy 

(CT=33.6). In addition, there is substantial expression associated with normal stomach tissue, 

breast tissue and a number of normal colon tissue samples adjacent to malignant colon. This 

preferential expression in normal tissue samples is in agreement with the expression in Panel 

1.3D. Thus, the expression of this gene could be used to distinguish this normal bladder tissue 
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sample from the other samples in the panel. Moreover, therapeutic modulation of this gene, 
through the use of small molecule drugs, antibodies or protein therapeutics might be beneficial 
in the treatment of colon cancer, bladder cancer, breast cancer or gastric cancer. 

Panel 4D Summary: Agl749 The CG56153-01 gene, a neuronatin homolog is 
expressed at moderate to low levels in HUVEC cells resting, serum-starved, and activated with 
IFN-gamrna, as well as resting astrocytes and kidney (CTs=32.8-33.44). This putative protein 
product is a proteolipid that may function as a regulator of ion channels in these cells and 
tissues, similar to its putative function in brain development. Antibodies and small molecules 
that antagonize the function of the CG56153-01 product may reduce or eliminate the 
symptoms in patients with autoimmune and inflammatory diseases in which endothelial cells 
and astrocytes are involved, such as lupus erythematosus, asthma, emphysema, Crohn's 
disease, ulcerative colitis, multiple sclerosis, rheumatoid arthritis, osteoarthritis, and psoriasis. 

Panels 5 Islet and 5D Summary: Agl749 The expression pattern of the CG56 153-01 
gene, which encodes a neuronatin isoform, indicates an importance in placental function and 
regulation. The placental tissue samples were collected from nondiabetic obese women 
(patients 7 and 9), a diabetic patient on insulin and classified as overweight (patient 10), and 
finally a women diagnosed with diabetes and on insulin (patient 12). Furthermore, the 
expression of this gene in placenta confirms the importance of the gene product in the 
development of the fetus. 

SEC7 (CG56159-01) 

Expression of gene CG56159-01 was assessed using the primer-probe sets Agl910 and 
Ag2047, described in Tables 30A and 30B. Results of the RTQ-PCR runs are shown in Tables 
30C, 30D and 30E. 

Table 30A . Probe Name Agl910 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 itotgaacagg^crtpgcta-S' (SEQ ID NO: 1 74) 


22 


2579 


Probe 


TET-S'-aagcaggacgccacctctaccatcat-S'-TAMRA (SEQ ID NO: 175) 


26 


2626 


Reverse 


5'-caatgacgttgttggtaatgc-3' (SEQ ID NO: 176) 


21 


2654 


Table 30. Probe Name As2047 


Primers 


Sequences JLength 


Start Position 


Forward 


5 , -tcctgaacaggtacctgagcta-3 , (SEQ ID NO: 177) 


22 


2579 


Probe 


TET-S'-aagcaggacgccacctctaccatcatO'-TAMRA (SEQ ID NO: 178) 


26 


2626 


Reverse 


S'-caatgacgttgttggtaatgc^' (SEQ ID NO: 179) 


21 , 


2654 



Table 30 . Panel 1.3D 



Tissue Name 


Rel. 
Exp.(%) 


ReL 

Exp.(%) 


Rel. 
Exp.(%) 


Tissue Name 


Rel. 
Exp.(%) 


Rel. 
Exp.(%) 


Rel. 
Exp.(%) 
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Run 
147S71473 


Run 
165534505 


Run 
165627343 




Run 
147571473 


Run 
165534505 


Ao2047 
Run 
165627343 


Liver 

adenocarcinoma 


0.0 


0.1 


0.1 


Kidney 
(fetal) 


5.6 


7.9 


10.3 


Pancreas 


27.7 


51.1 


73.7 


Renal ca. 
786-0 


0.0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


0.0 


Renal ca. 
A498 


15.4 


12.5 


9.2 


Adrenal gland 


0.3 


0.6 


0.4 


Renal ca. 
RXF393 


4.3 


22.8 | 


17.4 


Thyroid 


0.5 


0.3 


0.3 


Renal ca. 
ACHN 


0.0 


0.0 


0.0 


Salivary gland 


0.4 


0.9 


0.4 


Renal ca. 
UO-31 


1.3 


1-3 


1.4 


Pituitary gland 


0.2 


0.2 


0.3 


Renal ca. 
TK-10 


0.0 


0.0 


0.0 


Brain (fetal) 


0.0 


0.4 


0.1 


Liver 


6.0 


25.0 


20.9 


Brain (whole) 


0.2 


1.8 


0.3 


Liver (fetal) 


26.8 


24.8 


29.9 


Brain (amygdala) 


0.1 


0.1 


0.3 


T iu<»r ra 

(hepatoblast) 
HepG2 


11.4 


10.5 


8.3 


Brain 

(cerebellum) 


0.0 


0.1 


0.1 


Lung 


0.2 


4.4 


4.2 


Brain 

(hippocampus) 


0.1 


0.4 


0.5 


Lung (fetal) 


0.8 


1.8 


1.1 


Brain (substantia : 
nigra) 


0.1 


0.3 


0.3 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


0.0 


Brain (thalamus) 


0.1 


0.6 


0.4 


Lung ca. 
(small cell) 
NCI-H69 


0.0 


0.0 


0.0 


Cerebral Cortex 


0.6 


0.2 


0.2 


Lung ca. 
(s.cell var.) 
SHP-77 


0.2 


0.1 


0.1 


Spinal cord 


0.9 


1.5 


1.0 


Lung ca. 
(large 
cell)NCl- 
n**ou 


0.0 


0.1 


0.4 


glio/astro U87- 
MG 


0.0 


0.0 


0.0 


Lung ca. 
(non-sm. cell) 

A SAO 


0.6 


0.5 


0.4 


glio/astro U- 118- 
MG 


22.7 


22.2 


17.9 


Lung ca. 
(non-s.cell) 


0.3 


0.3 


0.3 


astrocytoma 
SW1783 


7.5 


10.9 


7.5 


Lung ca. 
(non-s.cell) 
HOP fo 


1.4 


1.4 


1.8 


neuro*; met SK- ! 
N-AS 


6.9 


3.4 


2.7 


Lung ca. 
(non-s.cl) 
NCI-H522 i 


0.0 


0.0 


0.0 


astrocytoma SF- 
539 


3.3 


6.6 


3.2 


Lung ca. 
(squam.) SW 
900 


o.o i 


0.0 


0.0 


astrocytoma SNB-i 


5.3 


4.5 


3.7 


Lung ca. 


0.0 


0.0 


0.0 
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(squam.) 
NC1-H596 








glioma oiNU-iy 


n a 
u.u 






Mammary 
gland 


7 7 


O.J 


7 7 


glioma U251 


0.0 


0.1 


0.0 


Breast ca* 
(pLef) MCF- 
7 


0.0 


0.1 | 


0.0 


glioma SF-295 


0.0 


0.1 


0.0 


Breast ca.* 
(plef) MDA- 
MB-231 


0.0 


0.0 


0.0 


Heart (fetal) | 


2.0 


0.3 


0.2 


Breast ca.* 
(pl.ef)T47D 


0.0 


0.0 


0.0 


Heart 


0.1 


0.6 


0.6 


Breast ca. 
BT-549 


100.0 


100.0 


100.0 


Skeletal muscle 
(fetal) 


7.3 


0.5 


0.5 


Breast ca. 
MDA-N 


0.0 


0.0 


0.0 


Skeletal muscle 


0.1 


0.7 


0.5 


Ovary 


3.1 


0.8 


0.5 


Bone marrow 


4.2 


5.6 


5.8 


Ovarian ca. 
OVCAR-3 


0.2 


0.1 


0.1 


Thymus 


0.2 


0.3 


0.3 


Ovarian ca. 
OVCAR-4 


0.0 


0.1 


0.0 


Spleen 


1.0 


2.1 


1.7 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


0.0 


Lymph node 


0.5 


1.8 


1.2 


Ovarian ca. 
OVCAR-8 


1.3 


1.9 


1.0 


Colorectal 


3.3 


1.6 


1.3 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


0.0 


Stomach 


2.7 


2.4 


1.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


8.2 


11.3 


10.4 


Small intestine 


27.2 


94.0 


73.7 


Uterus 


0.0 


0.5 


0.5 


Colon ca. SW480 


0.0_ 


0.0 


0.0 


Placenta 


1.5 


1.1 


1.1 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


0.0 


Prostate 


14.2 


22.4 


25.9 


Colon ca. HT29 


0.0 


0.0 


0.0 


Prostate ca.* 

(bone 

met)PC-3 


1.3 


3.7 


2.2 


Colon ca. HCT- 
116 


0.0 


0.0 


0.0 


Testis 


0.2 


0.3 


0.2 


Colon ca. CaCo-2 : 


1.0 


0.2 


0.2 


Melanoma 
Hs688(A).T 


28.3 


4.3 


4.2 


Colon ca. 
tissue(OD03866) 


4.9 


2.8 


3.5 


Melanoma* 
(met) 

Hs688(B).T 


53.2 


5.4 


7.0 


Colon ca. HCC- 
2998 


0.0 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


0.1 


Gastric ca.* (liver i 
met) NCI-N87 : 


0.0 


0.0 


0.0 


Melanoma 
M14 


0.0 


0.0 


0.0 


Bladder 


14.8 


22.5 


19.6 


Melanoma 
LOX IMVI 


0.8 


1.2 


1.4 


Trachea 


1.2 


2.3 


2.0 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


0.0 


0.0 


Kidney 


10.7 


46.7 


! 37.9 


Adipose 


1.8 


1.0 


0.9 
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Table30D . Panel 2.2 



Tissue Name 


Rel.Exp.(%)Agl910, 
Run 174285074 


Tissue Name 


Rel. Exp.(%) Agl910, 
Run 174285074 


Normal Colon 


6.5 


Kidney Margin (OD04348) 


24.1 


Colon cancer (OD06064) 


1.7 


Kidney malignant cancer 
(OD06204B) 


0.0 


Colon Margin (OD06064) 


20.4 


Kidney normal adjacent 
tissue (OD06204E) 


22.8 


Colon cancer (OD06159) 


0.2 


Kidney Cancer (OD04450- 
01) 


100.0 


Colon Margin (OD061 59) 


28.3 


Kidney Margin (OD04450- 
03) 


10.7 


Colon cancer (OD06297-04) 


0.3 


Kidney Cancer 8120613 


0.1 


Colon Margin (OD06297- 
015) 


10.5 


Kidney Margin 8120614 


46.0 


CC Gr.2 ascend colon 

(CWsCl'XQ'y 1 A 
\\JU\Jjyz l ) 


2.4 


Kidney Cancer 9010320 


0.9 


v^L/ Margin yUixjjyi i ) 


A 1 

4.7 


Kidney Margin y U 1 UJz 1 


1 7 £ 
1 /.0 


Colon cancer metastasis 
(OD061O4) 


0.7 


Kidney Cancer 8120607 


0.6 


Lung Margin (OD06L04) 


37.1 


Kidney Margin 8 1 20608 


26.1 


Colon mets to lung 
(OD04451-01) 


0.2 


Normal Uterus 


0.1 


Lung Margin (OD04451-02) 


0.5 


Uterine Cancer 064011 


0.2 


Normal Prostate 


1 < A 


Normal inyroid 


A 


PmctQfp Poncor (C\V\(\AA 1 A\ 

rrusmic cancer ^uuu*h 


A A 


i nyroia cancer uo4U \ v 


A 1 
U.l 


Prostate Margin (OD04410) 


2.1 


Thyroid Cancer A302152 


0.7 


Normal Ovary 


0.7_ 


Thyroid Margin A302153 


0.0 


Ovarian cancer (OD06283- 
03) 


0.5 


Normal Breast 


2.5 


Ovarian Margin (OD06283- 
07) 


0.3 


Breast Cancer (OD04566) 


1.6 


Ovarian Cancer 064008 


1.4 


Breast Cancer 1024 


1.8 


Ovarian cancer (OD06145) 


0.8 


Breast Cancer (OD04590- 
01) 


0.4 


Ovarian Margin (OD06145) 


0.7 


Breast Cancer Mets 
(OD04590-03) 


0.5 


Ovarian cancer (OD06455- 
03) 


0.0 


Breast Cancer Metastasis 
(OD04655-05) 


0.7 


Ovarian Margin (OD06455- 
[)/) 


0.2 


Breast Cancer 064006 


0.9 


Normal Lung 


0.9 


Breast Cancer 9100266 


0.6 


Invasive poor diff. lung 

osfonn /o"nodQd^ ai 
aueno {KjLfKjHy^ j-ui 


1.2 


Breast Margin 9100265 


0.7 


Lune Marein ( ODO4945-03} 

M—i mill iTiaigui -J \j ^* \ 


2 1 


Rr^Kt fanpAr A90Q07'} 


0.4 


Lung Malignant Cancer 
(OD03126) 


1.1 


Breast Margin A2090734 


2.8 


Lung Margin (OD03126) 


0.7 


Breast cancer (OD06083) 


1.8 


Lung Cancer (OD05014A) 


0.7 


Breast cancer node 
metastasis (OD06083) 


0.5 


Lung Margin (OD05014B) 


1.5 


Normal Liver 


22.7 


Lung cancer (OD06081) 


0.2 


Liver Cancer 1026 


10.4 
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Lung Margin (OD06081) 


1.0 (Liver Cancer 1025 


40.3 


Lung Cancer (OD04237-01) 


0.3 


Liver Cancer 6004-T 


23.3 


Lung Margin (OD042 37-02) 


2.0 


Liver Tissue 6004-N 


33 


Ocular Melanoma Metastasis 


0.0 


Liver Cancer 6005-T 


20.6 


Ocular Melanoma Margin 
(Liver) 


10.9 


Liver Tissue 6005-N 


41.5 


Melanoma Metastasis 


0.1 


Liver Cancer 064003 


4.8 


Melanoma Margin (Lung) 


1.7 


Normal Bladder 


13.9 


Normal Kidney 


9.6 


Bladder Cancer 1023 


0.5 


Kidney Ca, Nuclear grade 2 
(OD04338) 


lo.i 


bladder Cancer A3U2 1 15 


0.3 


Kidney Margin (OD04338) 


14.5 


Normal Stomach 


2.5 


Kidney Ca Nuclear grade 1/2 
(OD04339) 




uastnc uancer yuou^y / 


2.2 


Kidney Margin (OD04339) 


32.1 


Stomach Margin 9060396 


7.3 


Kidney Ca, Clear cell type 
(OD04340) 


4.8 


Gastric Cancer 9060395 


0.8 


Kidney Margin (OD04340) 


9.3 


Stomach Margin 9060394 


24.5 


Kidney Ca, Nuclear grade 3 
(OD04348) 


0.4 


Gastric Cancer 064005 


26.1 



Table 30 . Panel 4D 



Tissue Name 


Rel.Exp.(%) 
Agl910, Run 
159550646 


Rel.Exp.(%) 
Ag2047, Run 
161706228 


Tissue Name 


Rel. Exp.(%) 
Agl910, Run 
159550646 


Rel. Exp.(%) 
Ag2047, Run 
161706228 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


4.0 


2.3 


Secondary Th2 act 


0.0 


0.0 


HUVEC IFN gamma 


7.5 


5.8 


Secondary Trl act 


0.0 


0.1 


HUVEC TNF alpha* 
IFN gamma 


14.2 


10.2 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


19.9 


17.7 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


5.6 


3.3 


Secondary Trl rest 


0.1 


0.0 


Lung Microvascular 
EC none 


6.3 


4.6 


Primary Thl act 


0.0 


0.0 


Lung Microvascular 
EC TNFalpha + IL- 
lbeta 


4.3 


4.1 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


6.3 


5.6 


Primary Trl act 


0.0 


0.0 


Microsvasular Dermal 
EC TNFalpha + IL- 
Ibeta 


4.2 


2.9 


Primary Thl rest 


0.1 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.3 


0.4 


Primary Th2 rest 


0.1 


0.0 


Small airway 
epithelium none 


0.4 


0.3 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium TNFalpha 
+ IL-lbeta 


0.0 


0.1 


CD45RA CD4 
lymphocyte act 


5.2 


2.7 


Coronery artery SMC 
rest 


6.1 


4.4 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


4.9 


2.9 
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CD8 lymphocyte act i 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


Astrocytes TNFalpha 
+ IL-lbeta 


0.1 


0.1 


aeconoary tus 
lymphocyte act 


0.0 


0.0 


KU-oiz (Basopniij 
rest 


1.2 


0.8 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
r ma/ ionomycin 


2.5 


2.1 


try 

Thl/Th2/Trl anti- 
CD95CH11 


0.1 


0.1 


CCD1106 

(Keratinocytes) none 


11.0 


7.6 


LAK cells rest 


3.9 


2.6 


CCD 1106 
(Keratinocytes) 
TNFalpha + IL-lbeta 


1.2 


1.2 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


2.8 


1.7 


LAK cells EL-2+IL- 
12 


0.3 


0.2 


Lupus kidney 


1.6 


1.2 


LAK cells IL-2+EFN 
gamma 


0.7 


0.1 


NCI-H292 none 


0.0 


0.0 


LAK cells IL-2+ IL- 
18 


0.2 


0.2 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


16.3 


12.8 


NCI-H292 IL-9 


0.0 


0.0 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


Two Way MLR 3 
day 


1.7 


1.4 


NCI-H292 IFN 
gamma 


0.0 


0.0 


Two Way MLR 5 
day 


1.2 


0.8 


HPAEC none 


5.9 


4.2 | 


Two Way MLR 7 
day 


u.z 


u.z 


HPAEC TNF alpha + 
IL-1 beta 






PBMC rest 


0.9 


0.7 


Lung fibroblast none 


3.1 


2.2 


PBMC PWM 


2.5 


1.8 


Lung fibroblast TNF 
alpha + IL-1 beta 


6.0 


5.0 


PBMC PHA-L 


1.8 


1.6 


Lung fibroblast IL-4 


13.6 


11.7 


Ramos (B cell) none 


0.0 


0.0 


Lung fibroblast IL-9 


6.2 


3.6 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast IL-13 


9.3 


6.1 


B lymphocytes PWM 


0.1 


0.1 


Lung fibroblast IFN 
gamma 


6.2 


5.3 


B lymphocytes 
CD40LandIL-4 


0.3 


0.3 


Dermal fibroblast 
CCD 1070 rest 


19.3 


15.6 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 TNF alpha 


26.1 


17.8 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


18.3 


12.8 


Dendritic cells none 


29.5 


19.5 


Dermal fibroblast IFN 
gamma 


48.0 


29.3 


Dendritic cells LPS 


29.5 


24.0 


Dermal fibroblast EL- 
4 


88.3 


62.4 


Dendritic cells anti- 
CD40 


23.0 


13.9 


IBD Colitis 2 


0.0 


0.0 


Monocytes rest 


5.6 


3.3 


IBD Crohn's 


6.4 


3.1 


Monocytes LPS 


20.7 


16.5 


Colon 


100.0 


100.0 


Macrophages rest 


8.1 


6.5 


Lung 


2.0 


1.4 
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Macrophages LPS j 


13.4 


8.7 


Thymus 


47.0 


25.2 


HUVECnone ] 


19.6 


17.2 


Kidney 


0.6 


0.3 


HUVEC starved j 


18.0 


14.8 









Panel 1JD Summary: Agl910/Ag2047 Three experiments with the same probe and 
primer set produce results that are in excellent agreement, with highest expression of the 
CG56159-01 gene in abreast cancer cell line (BT549)(CTs=24-25). Thus, expression of this 
5 gene could be used to distinguish BT549 cells from other samples in the panel. There is also 
significant expression in clusters of cell lines derived from renal cancer, brain cancer and 
melanoma. This gene encodes a homolog of aminopeptidase N, which is thought to be critical 
in the metastasis of cancer by degrading extracellular matrix and aiding in cellular motility. 
Thus, therapeutic modulation of the expression or function of this protein may be useful in the 
1 0 treatment of these cancers or any metastatic cancer. 

In addition, the expression of this homolog of Aminopeptidase N is moderate to high in 
several of the endocrine/metabolic tissues found on this panel, including adipose, liver, 
pancreas, skeletal muscle and small intestine. Aminopeptidase N (EC 3.4.1 1.2) is located in 
the small-intestinal and renal microvillar membranes, and also in other plasma membranes. In 
15 the small intestine, aminopeptidase N plays a role in the final digestion of peptides generated 
from hydrolysis of proteins by gastric and pancreatic proteases. Its function in proximal 
tubular epithelial cells and other cell types is less clear. 

Panel 2.2 Summary: Agl910 The expression of the CG56159-01 gene appears to be 
highest in a sample derived from a kidney cancer (CT=26.1). In addition, there appears to be 

20 substantial expression associated with liver derived tissue, normal colon tissue and a number 
of normal kidney tissue samples. This is consistent with the expression in Panel 1.3D and the 
function of this putative protein. (Please see Panel 1 .3D for detailed discussion). Thus, the 
expression of this gene could be used to distinguish this kidney cancer sample from the other 
samples in the panel. Moreover, therapeutic modulation of this gene, through the use of small 

25 molecule drugs, protein therapeutics or antibodies might be of benefit in the treatment of liver 
cancer, colon cancer or kidney cancer. 

Panel 4D Summary: Agl910/Ag2047 Two experiments with the same probe and 
primer set produce results that are in excellent agreement, with highest expression of the 
CG56159-01 gene in the colon (CTs=21-23). This is in concordance with the identification of 
30 this gene product as an aminopeptidase N homolog. Recently aminopeptidase N has been 
implicated in leukocyte chemotaxis and activation. Consistent with this presumed role in the 

311 



WO 02/055705 



PCT/US02/00609 



immunologic events of inflammatory and allergic diseases, this gene product is also expressed 
in a wide range of other cell types of significance in the immune response in health and 
disease. Thus, significant levels of expression are also seen in treated and untreated lung and 
dermal fibroblasts and treated and untreated endothelial cells, macrophages and monocytes. 
The transcript is more highly expressed in resting macrophages and monocytes than in treated 
cells of these types. Thus, the protein encoded by this transcript may be important in 
monocytic differentiation and activation and in conditions which involve endothelial cells. 
Therefore, regulating the expression of this transcript or the function of the protein it encodes 
could alter the types and levels of monocytic cells regulated by cytokine and chemokine 
production and T cell activation. Furthermore, antibodies and small molecules that antagonize 
the function of the this product may reduce or eliminate the symptoms in patients with 
autoimmune and inflammatory diseases, such as lupus erythematosus, asthma, emphysema, 
Crohn's disease, ulcerative colitis, arthritis, and psoriasis. 

References: 

Tani K, Ogushi F, Shimizu T, Sone S.Protease-induced leukocyte chemotaxis and 
activation: roles in host defense and inflammation. J Med Invest 2001 Aug;48(3-4): 133-41 

The migration of leukocytes such as neutrophils, monocytes and lymphocytes into 
inflamed lesions is one of the critical events of inflammation. Although the traditional function 
of neutrophil-derived antimicrobial proteases is to ingest and kill bacteria, some neutrophil 
serine proteases have been shown to induce leukocyte migration and activation. Mast cell- 
derived chymase also has the chemotactic activity for leukocytes. During the acute phase of 
inflammatory and allergic diseases, the predominantly migrated cells are neutrophils and mast 
cells, respectively, and in the subsequent chronic phase, monocytes and lymphocytes are 
mainly migrated. The chemotactic activity for monocytes and lymphocytes of neutrophil- 
derived serine proteases and mast cell-derived chymase may have a role in switching acute 
inflammation to chronic inflammation and delayed-type hypersensitivity. Recently, 
aminopeptidase N and endothelin were shown to induce chemotactic migration of leukocytes. 
Thus, protease-induced leukocyte chemotaxis and activation may play an important role in 
immunologic events of inflammatory and allergic diseases. 

PMID: 11694952 

SEC9 (CG561 62-01) 
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Expression of gene CG56162-01 was assessed using the primer-probe sets Agl952, 
Agl906 and Ag2042, described in Tables 31 A, 31B and 31C. Results of the RTQ-PCR runs 
are shown in Tables 31D, 31E, 31F, 31G and 31H. 



Table 31 A . Probe Name Agl952 



Primers 


Sequences jLength 


Start Position 


Forward 


S'-gaccagggtcatatttgcacta^ (SEQ ID NO: 1 80) | 22 


1916 


Probe 


TET-S'-cctcctgaggtaacagcaagtcccatO'-TAMRA (SEQ ID NO: 181) 




1943 


Reverse 


S'^gggaatoctttccccttctaO' (SEQ ID NO: 1 82) 




1970 



Table 3 IB , Probe Name Agl906 



Primers] Sequences 


Length 


Start Position 


ForwardjS'-gtactcatttcgcctctggttO' (SEQ ID NO: 183) 


21 


3895 


Probe ITET-S'^gcaacaactttcaaggtccttgctg^'-TAMRA (SEQ ID NO: 1 84) 


26 


3852 


Reverse S'-agcacaaggrtgagcactttcO 1 (SEQ ID NO: 1 85) 


21 , 


3830 


Table 3 1C. Probe Name Ae2042 


Primers] Sequences 


LengthjStart Position 


Forward jS'-cataatggaaacaggacctgaaO' (SEQ ID NO: 186) 


1 I 1 


| 4354 


Probe jTET-S^cttccagcatgccagaggaaagttO'-TAMRA (SEQ ID NO: 1 87) 


25 


I 4326 


Reverse ]5'-aggtcctggtagggaatgct-3' (SEQ ID NO: 188) 


1 20 


j 4286 



Table 3 ID . CNS_neurodegeneration_vl.0 



Tissue Name 


Rel. Exp.(%) Agl952, Run 
207776409 


Tissue Name 


Rel. Exp.(%) Agl952, Run 
207776409 


AD 1 Hippo 


18.0 


Control (Path) 3 
Temporal Ctx 


22.7 


AD 2 Hippo 


43.8 


Control (Path) 4 
Temporal Ctx 


46.7 


AD 3 Hippo 


12.1 


AD 1 Occipital Ctx 


22.1 


AD 4 Hippo 


9.0 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


20.6 


AD 6 Hippo 


46.7 


AD 4 Occipital Ctx 


35.8 


Control 2 Hippo 


24.7 


AD 5 Occipital Ctx 


49.7 


Control 4 Hippo 


16.7 


AD 6 Occipital Ctx 


23.0 


Control (Path) 3 Hippo 


11.8 


Control 1 Occipital Ctx 


17 -7 


AD 1 Temporal Ctx 


26.6 


Control 2 Occipital Ctx 


71.7 


AD 2 Temporal Ctx 


51.8 


Control 3 Occipital Ctx 


27.7 


AD 3 Temporal Ctx 


24.0 


Control 4 Occipital Ctx 


17.8 


AD 4 Temporal Ctx 


37.9 


Control (Path) 1 
Occipital Ctx 


95.9 


AD 5 Inf Temporal Ctx 


93.3 


Control (Path) 2 
Occipital Ctx 


17.8 


AD 5 Sup Temporal 
Ctx 


44.8 


Control (Path) 3 
Occipital Ctx 


12.6 


AD 6 Inf Temporal Ctx 


59.5 


Control (Path) 4 
Occipital Ctx 


27.4 


AD 6 Sup Temporal 
Ctx 


59.9 


Control 1 Parietal Ctx 


22.5 


Control 1 Temporal Ctx 


28.1 


Control 2 Parietal Ctx 


64.2 
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Control 2 Temporal Ctx 


68.8 


Control 3 Parietal Ctx 


23.2 






Control (Path) 1 
Parietal Ctx 


98 6 


Control 3 Temporal Ctx 


21.0 


Control (Path) 2 
Parietal Ctx 


37.1 


Control (Path) 1 
Temporal Ctx 


94.6 


Control (Path) 3 
Parietal Ctx 


17.6 


Control (Path) 2 
Temporal Ctx 


61.1 


Control (Path) 4 
Parietal Ctx 


64.2 



Table 3 IE . Panel 1. 3D 



Tissue Name 


Rel. £xp.(%) 
AM 906. Run 
147697143 


Rel. Exp.( %) 
Ap2042. Run 
165627321 


Tissue Name 


Agl906, Run 
147697143 


n A i iTvrk 

Ag2042, Run 
165627321 


Liver 

adenocarcinoma 


4.5 


5.8 


Kidney (fetal) 


9.0 


6.4 


Pancreas 


0.7 


0.8 


Renal ca. 786-0 


17.9 


25.7 


Pancreatic ca - 
CAP AN 2 


3.2 


8.5 


Renal ca. A498 


53.6 


27.0 


Adrenal gland 


3.2 


1.6 


Renal ca RXF 
393 


9.5 


46.0 


Thyroid 


3.9 


1.4 


Renal ca. ACHN 


23.0 


14.7 


Salivary gland 


3.3 


6.2 


Renal ca. UO-31 


24.1 


41.8 


Pituitary gland 


3.0 


1.0 


Renal ca. 1 Jv- 1 u 


1 A O 


8 ^ 
o.O 


Brain (fetal) 


6.7 


33.7 


Liver 


3.8 


3.5 


Brain (whole) 


26.4 


92.0 


Liver (fetal) 


4.5 


0.9 


Brain (amygdala) 


17.7 


37.9 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain (cerebellum) 


9.8 


94.6 


Lung 


13,3 


8.8 


Brain (hippocampus) 


27.2 


50.7 


Lung (fetal) 


9.6 


12.1 


Brain (substantia 
nigra) 


5.0 


11.6 


Lung ca. (small 
cell) LX-1 


1.0 


2.1 


Brain (thalamus) 


16.6 


c 1 1 

51.1 


Lung ca. (small 
cell) NCI-H69 


< 0 

J.O 


0. 1 


Cerebral Cortex 


100.0 


76.3 


Lung ca. (s.cell 
var.) SHP-77 


0.2 


0.0 


Spinal cord 


13.4 


12.0 


Lung ca. (large 
cell)NCI-H460 


0.2 


1.6 


glio/astro U87-MG 


39.2 


28.3 


Lung ca. (non- 
sm. cell) A549 


10.7 


6.4 


glio/astro U-118- 
MG 


54.7 


100.0 


Lung ca. (non- 
s.cell) NCI-H23 


0.1 


0.4 


astrocytoma 
SW1783 


2.9 


3.2 


Lung ca. (non- 
s.cell) HOP-62 


0.4 


0.0 


neuro*; met SK-N- 
AS 


0.5 


0.3 


Lung ca. (non- 
s.cl)NCI-H522 


0.0 


0.0 


astrocytoma SF-539 


17.9 


40.9 


Lung ca. 

(squam.) SW 900 


8.9 


12.6 


astrocytoma SNB-75 


20.9 


12.3 


Lung ca. 
(squam.) NCI- 
H596 


3.3 


9.0 


glioma SNB-19 


10.4 


4.1 


Mammary gland 


49.3 


9.5 


glioma U251 


1.5 


1.5 


Breast ca.* 


5.1 


5.8 
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(pl.ef) MCF-7 






glioma SF-295 


5.3 


1.4 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


lt.O 


21.9 


Heart (fetal) 


34.6 


6.0 


Breast ca.* 
(pl.ef) T47D 


0.6 


0.4 


Heart 


12.9 


12.8 


Breast ca. BT- 
549 


0.2 


0.3 


Skeletal muscle 
(fetal) 


88.9 


8.5 


Breast ca. MDA- 
N 


4.7 


1.3 


Skeletal muscle 


6.6 


6.2 


Ovary 


25.5 


2.1 


Bone marrow 


4.3 


2.3 


Ovarian ca. 
OVCAR-3 


0.5 


0.0 


Thymus 


3.0 


1.0 


Ovarian ca. 
OVCAR-4 


3.2 


7.6 ! 


Spleen 


13.0 


13.3 


Ovarian ca. 
OVCAR-5 


12.1 


10.2 


Lymph node 


6.1 


5.7 


Ovarian ca. 
OVCAR-8 


9.0 


10.6 


Colorectal 


18.4 


10.5 


Ovarian ca. 
IGROV-1 


3.8 


3.2 


Stomach 


9.4 


5.5 


Ovarian ca.* 

(ascites) SK-OV- 

<> 


35.8 


45.7 


Small intestine 


7.7 


10.2 


Uterus 


5.0 


O *7 

8.7 


Colon ca. SW480 


1.3 


0.3 


Placenta 


17.0 


4.3 


Colon ca.* 
SW620(SW480 met) 


0.0 


0.0 


Prostate 


1.7 


1.3 


Colon ca HT29 

WlUi 1 Mti 111*/ 


10.4 


8.1 


Prostate ca.* 
(bone met)PC-3 


18.6 


22.2 


Colon ca. HCT-116 


0.8 


2.4 


Testis 


3.6 


0.8 


Colon ca. CaCo-2 


4.5 


0.8 


Melanoma 
Hs688(A).T 


24.7 


1.4 


Colon ca. 
tissuef OD03866 1 


13.2 


10.8 


Melanoma* 
(met) 

Hs688(B).T 


48.6 


4.5 


Colon ca HCC-2998 


4.5 


2.2 


Melanoma 
UACC-62 


2.3 


3.0 


Gastric ca.* (liver 
met) NCI-N87 


6.6 


7.3 


Melanoma M14 


0.0 


0.0 


Bladder 


0.8 


1.5 


Melanoma LOX 
IMV1 


0.5 


1.4 


Trachea 


17.6 


11.6 


Melanoma* 
(met) SK-MEL-5 


0.3 


0.1 


Kidney 


5.3 


5.1 


Adipose 


20.2 


9.2 



Table 3 IF Panel 2.2 



Tissue Name 


Rel. Exp.(%)Agl906, 
Run 174153439 


Tissue Name 


Rel. Exp.(%) Agl906, 
Run 174153439 


Normal Colon 


19.6 


Kidney Margin (OD04348) 


100.0 


Colon cancer (OD06064) 


18.2 


Kidney malignant cancer 
(OD06204B) 


1.2 


Colon Margin (OD06064) 


25.9 


Kidney normal adjacent 
tissue (OD06204E) 


28.9 
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Colon cancer (OD061 59) 


7.7 


KiHnpv Cancer (OD04450- 
01) 


25.3 


Colon Margin (OD06159) 


25.0 


Y irinov K/fflrain (OD04450- 

03) 


20.0 ! 


Colon cancer (OD06297-04) 


5.9 


Kidney Cancer 8120613 


5.1 


/^-.l XM^-rrrin ft~W\ A/COOT 

colon Margin ykjuvozy I- 
015) 


41.5 


Kidney Margin 8120614 


36.1 1 


CC Gr.2 ascend colon 
(OD03921) 


6.6 


Kidney Cancer 9010320 


16.4 


CC Margin (OD03921) 


12.9 


Kidney Margin 90 1 032 1 


22.4 | 


Colon cancer metastasis 
(OD06104) 


8.2 


Kidney Cancer 8120607 


no a 
98.0 


Lung Margin (OD06104) 


1 1 .2 jKidney Margin 8 1 20608 


23.2 


Colon mets to lung 
(OD04451-01) 


35.8 


Nonnal Uterus 


14.6 


Lung Margin (OD0445 1-02) 


38.2 


Uterine Cancer 064011 


5.5 


Normal Prostate 


3.0 . 


Nonnal Thyroid 


2.7 


Prostate Cancer (OD04410) 


1.3 


Thyroid Cancer 064010 


1.6 1 


Prostate Margin (OD04410) 


4.6 


Thyroid Cancer A302152 


8.1 


Normal Ovary 


1 1.2 jThyroid Margin A302153 


1.6 


Ovarian ^anrpr ( CW\t\fS) Q'l. 
W Van all Cancel ^UJJUOZOj* 

03) 


1.9 


Nonnal Breast 


26.4 


uvanan iviargin {kjuvozoj- 
07) 


22.4 


Breast Cancer (OD04566) 


4.1 


uvanan cancer uo*fuuo 


5 t 


Breast Cancer 1024 


20.7 


Ovarian cancer (OD06145) 


6.4 


Breast Cancer (OD04590- 
01) 


51.1 


Ovarian Margin (OD06145) 


15.0 


Breast Cancer Mets 
(OD04590-03) 


25.2 


uvanan cancer \uljuo*Oj- 
03) 


5.9 


Breast Cancer Metastasis 
(OD04655-05) 


9.1 


Ovarian Margin (OD06455- 
07) 


7.1 


Breast Cancer 064006 


6.4 


Normal Lung 


21.2 


Breast Cancer 9100266 


13.6 


Invasive poor diff. lung 
adeno (ODO4945-01 


5.0 


Breast Margin 9100265 


8.4 


Lung Margin (ODO4945-03) 


16.0 


Breast Cancer A209073 


4.9 


Lung Malignant Cancer 
(OD03126) 


13.1 


Breast Margin A2090734 


11.3 


Lung Margin (OD03126) 


12.7 


|Breast cancer (OD06083) 


22.7 


idling cancer i 


17.0 


iBreast cancer node 
[metastasis (OD06083) 


19.1 


Lung Margin (OD05014B) 


40.1 


|Normal Liver 


42.6 


Lung cancer (OD06081) 


3.8 


|Liver Cancer 1026 


17.4 


Lung Margin (OD06081) 


16.8 


|Liver Cancer 1025 


59.0 


Lung Cancer (OD04237-01) 


2.7 


|Liver Cancer 6004-T 


55.1 


Lung Margin (OD04237-02) 


52.1 


|Liver Tissue 6004-N 


3.1 


Ocular Melanoma Metastasis 


0.4 


|Liver Cancer 6005 -T 


43.8 


Ocular Melanoma Margin 
(Liver) 


32.5 


jLiver Tissue 6005-N 


83.5 


Melanoma Metastasis 


1.4 


Liver Cancer 064003 


17.3 


Melanoma Margin (Lung) 


28.9 


Normal Bladder 


3.4 
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Normal Kidney 


13.2 


Bladder Cancer 1023 


11.6 


Kidney Ca, Nuclear grade 2 
(OD04338) 


45.4 


Bladder Cancer A302173 


2.9 


Kidney Margin (OD04338) 


2.8 


Normal Stomach 


34.9 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


76.8 


Gastric Cancer 9060397 


9.2 


Kidney Margin (OD04339) 


25.5 


Stomach Margin 9060396 


16.6 


Kidney Ca, Clear cell type 
(OD04340) 


47.6 


Gastric Cancer 9060395 


21.8 


Kidney Margin (OD04340) 


23.3 


Stomach Margin 9060394 


37.4 


Kidney Ca, Nuclear grade 3 
(OD04348) 


4.4 


Gastric Cancer 064005 


10.7 



Table 3 1G . Panel 2D 



Tissue Name 


Run 162734662 


Tissue Name 


Run 162734662 




11 9 


KiHnpv Maroin ft 170608 
jviuiicy iviaigiii oituuuo 


30 4 


CC WelltoModDifF 


13.3 


Kidney Cancer 8120613 


11.8 


CC Margin (OD03866) 


34.9 


Kidney Margin 8120614 


30.4 


CC Gr.2 rectosigmoid 


8.0 


Kidney Cancer 9010320 


43.2 




^ 7 


\Anrain Qfll Cl'Xl 1 

jvicincy ivtargiii «?u iuj»z i 


SS 1 


CC Mod Diff ronO^Q?0^ 




Mftrma 1 TTtpnic 


4 0 


CC Margin (ODO3920) 


22.8 


Uterus Cancer 06401 1 


10.1 


CC Gr.2 ascend colon 
(OD0392H 


35.1 


Normal Thyroid 


9.3 


CC Margin (OD03921) 


38.2 


Thyroid Cancer 064010 


3.3 


CC from Partial Hepatectomy 


49.7 


Thyroid Cancer A302152 


5.3 




14 0 


ThvmiH Maroin A1071S1 


4.1 


CcAf\r\ m#»tc ir\ Inner fCWl(\dA$%- 

01) 


6.7 


Normal Breast 


25.3 


Lung Margin (OD0445 1-02) 


34.9 


Breast Cancer (OD04566) 


4.7 


Normal Prostate 6546-1 


60.7 


Breast Cancer (OD04590- 
01) 


46.0 


Prostate Cancer (OD04410) 


6.2 


Breast Cancer Mets 
(OD04590-03) 


66.9 


Prostate Margin (OD04410) 


7.4 


Breast Cancer Metastasis 
(OD04655-05) 


5.8 


Prostate Cancer (OD04720-01) 


6.5 


Breast Cancer 064006 


5.3 


Prostate Margin (OD04720-02) 


19.2 


Breast Cancer 1024 


20.3 


Normal Lung 061010 


64.6 


Breast Cancer 9100266 


40.1 


Lung Met to Muscle 
(OD04286) 


13.6 


Breast Margin 9100265 


12.9 


Muscle Margin (OD04286) 


224 


Breast Cancer A209073 


28.9 


Lung Malignant Cancer 
(OD03126) 


33.0 


Breast Margin A2090734 


6.7 


Lung Margin (OD03 1 26) 


45.7 


Normal Liver 


26.2 j 


Lung Cancer (OD04404) 


11.4 


Liver Cancer 064003 


13.9 


Lung Margin (OD04404) 


23.8 


Liver Cancer 1025 


31.4 


Lung Cancer (OD04565) 


1.9 


Liver Cancer 1026 


20.4 
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Lung Margin (OD04565)_ 


14.7 


Liver Cancer 6004-T 


42.3 


Lung Cancer (OD04237-01) 


5.2 


Liver Tissue 6004-N 


2.5 


Lung Margin (OD04237-02) 


40.6 


Liver Cancer 6005-T 


18.8 


Ocular Mel Met to Liver 
(ODO4310) 


1.2 


Liver Tissue 6005-N 


7.7 


Liver Margin (ODO4310) 


24.5 


Normal Bladder 


7.6 


Melanoma Mets to Lung 
(OD04321) 


2.1 


Bladder Cancer 1023 


9.7 


Lung Margin (OD04321) 


57.8 


Bladder Cancer A302173 


2.3 


Normal Kidney 


50.3 


Bladder Cancer 
(OD04718-01) 


17.3 


Kidney Ca, Nuclear grade 2 
(OD04338) 


13.1 


Bladder Normal Adjacent 
(OD04718-03) 


17.4 


Kidney Margin (OD04338) 


31.0 


Normal Ovary 


4.2 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


29.5 


Ovarian Cancer 064008 


6.9 


Kidney Margin (OD04339) 


48.0 


Ovarian Cancer 
(OD04768-07) 


64.2 


Kidney Ca, Clear cell type 
(OD04340) 


lUUtU 


Ovary Margin (OD04768- 
08) 


S 0 

«/.V 


Kidney Margin (OD04340) 


31.4 


Normal Stomach 


26.8 


Kidney Ca, Nuclear grade 3 
(OD04348) 


8.0 


Gastric Cancer 9060358 


7.4 


Kidney Margin (OD04348) 


27.0 


Stomach Margin 9060359 


12.9 


Kidney Cancer (OD04622-01) 


71.2 


Gastric Cancer 9060395 


36.6 


Kidney Margin (OD04622-03) 


10.7 


Stomach Margin 9060394 


28.5 


Kidney Cancer (OD04450-01) 


8.2 


Gastric Cancer 9060397 


42.0 


Kidney Margin (OD04450-03) 


25.2 


Stomach Margin 9060396 


10.7 


Kidney Cancer 8120607 


74.7 


Gastric Cancer 064005 


35.1 



Table 3 1H . Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Agl906,Run 
160658067 


Rel. Exp,(%) 
Agl952, Run 
163578848 


Rel. Exp.(%) 
Agl952,Run 
163593578 


Rel. Exp.(%) 
Ag2042, Run 
161383006 


Secondary Thl act 


0.3 


0.2 


0.2 


0.3 


Secondary Th2 act 


1.1 


1.8 




0.7 


Secondary Trl act 


1.5 


0.8 


l.i 


1.0 


Secondary Thl rest 


0.0 


0.1 


0.2 


0.0 


Secondary Th2 rest 


2.5 


3.6 


2.4 


1.5 


Secondary Trl rest 


1.1 


3.3 


"2.3 


0.9 


Primary Thl act 


0.7 


0.7 


0.5 


0.9 


Primary Th2 act 


1.4 


1.3 


1.0 


1.9 


Primary Trl act 


0.9 


0.7 


0.8 


0.4 


Primary Thl rest 


0.9 


1.0 


1.0 


1.2 


Primary Th2 rest 


1.3 


1.8 


2.4 


1.5 


Primary Trl rest 


0.6 


0.4 


0.8 


0.8 


CD45RA CD4 lymphocyte 
act 


10.2 


12.9 


18.0 


15.3 


CD45RO CD4 lymphocyte 
act 


0.7 


0.6 


0 4 : 


0.4 


CD8 lymphocyte act 




0.5 


0.4 ] 


1-2 . 


Secondary CD8 lymphocyte: 


L 05 


1.0 


0.6 


0.2 
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rest 








_i i. i r 


Secondary CD8 lymphocyte 
act 


2.6 


3.7 


3.2 I 


3.0 


CD4 lymphocyte none 


0.1 


0.2 


0.3 


0.1 


2ryThlATh2/Trl_anti- 
CD95 CHI 1 


1.3 


1.5 


1.7 


1.3 


LAK cells rest 


10.0 


9.3 


a r 

9.5 


3 3 . . . 


LAK cells IL-2 


0.2 


0.3 


0.2 


0.2 


T A -11 TT ^ 1 TT « "* 

LAK cells IL-2+IL-12 


1.6 


1.8 






LAK cells IL-2+IFN 


2.8 


3.8 


2.8 ! 


3.2 


LAK cells IL-2+ IL-18 


2.5 


1.7 


3 5 


1 7 


LAK cells PMA/ionomvcin 


4.8 


3.3 


2.9 


21 


NK Cells IL-2 rest 


0.1 


0.2 


03 


0.0 


Two Wav MLR 3 dav 


10.6 


15.5 


13 0 


7.3 


Two Wav MT R 5 dav 


6 0 


8 3 


7 7 


25 


Two Wav MT R 7 dav 

X WW VV fly 1YJ LyJv / Uuy 


1 0 

i .y 


2 7 
x. f 


1 7 


13 


PBMC rest 


0.8 


0.5 


0.7 


0.4 


T» TT % M Thl lfi / 

PBMC PWM 


9.9 


11.8 


12.8 


9.2 


T>T"j-» r/~* nil A T 

PBMC PHA-L 


4.5 


3.9 


A 1 

4.1 \ 


2.4 


Ramos (B cell) none 


0.1 


0.0 


0.0 


0.0 


Ramos (B cell) ionomycin ; 


0.2 


0.0 




0.0 


B lymphocytes PWM 


10.7 


10.7 


11.7 


10.7 


B lymphocytes CD40L and 

TT A 


10.2 


10.8 


10.0 


8.3 ! 


bUL-1 abcAMP 


A 1 

0.1 


0.2 


A "> 

0.3 


A O 


T?r\T i jl -.ax jm 

bUL-1 abcAMP 
PMA/ionomvc in 


1.2 


0.8 


1.0 


0.1 


r}pnHi*itip r<*1lQ nnnp 


1Q S 
i y. j 


71 8 


23 3 


73 


Dendritic cells LPS 


UO.J 


75 3 


66.0 


28.1 


Dendritic cells anti-CD40 


22 8 


25 3 


23.5 


13.0 


Monocvte^ re<it 


1 2 


1 0 


1.0 


0.1 


MonoevteQ T PS 


19 8 


1Q 0 

i y.y 


22 7 


16.5 


Macrophages rest 


100.0 


91.4 


100.0 


51.4 ! 


Macrophages LPS 


32.1 


30.6 


25 2 .. . 1 


1 O A 

18.0 


HUVEC none 


26.6 


22.8 


31.2 ; 


if 1 

45.1 


liUVbC starved 


25.9 


25.7 


n a 

33.0 ; 


04. / 


HUVEC IL-lbeta 


14.9 


14.1 


9.9 


22.8 


HUVEC IFN gamma 


10.4 


11.3 


11.3 


17.4 


HUVEC TNF alpha + IFN 
gamma 


40 3 


SI 4 
j l .*t 


46.7 


59.0 


HUVEC TNF alpha + IL4 


35.8 


47.0 


38.7 


54.0 


HUVEC IL-11 


6.0 


6.4 


6.4 


14.1 


Lung Microvascular EC 
none 




11 f\ 






Lung Microvascular EC 
TNFalpha + IL-lbeta 


48.6 


70.7 


52.5 


79.6 


Microvascular Dermal EC 
none 


36.3 


45.1 


33.7 


54.3 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


46.7 


79.0 


547 


54.3 
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Bronchial epithelium 
TNFalpha + ILlbeta 


4.8 


48.0 


3.9 


7.8 


Small airwav fnithplinm 
none i 


10.1 


14.2 


• 

7.9 


12.8 


Small airway epithelium 
TNFalpha + IL-1 beta 


33.7 


40.6 


42.6 


41.5 


Coronery artery SMC rest 


6.5 


8.1 


7.1 


0.0 


Coronery artery SMC 
TNFalpha* IL-1 beta 


5.4 


7.3 


9.0 


7.3 


Astrocytes rest j 


1.1 


1.4 


0.6 


0.7 


Astrocvtes TNFalnha + 11 - ' 

x^kouv/wjrtws i X*± alalia. ■ 

Ibeta 


5.6 


7.6 




u 


KU-812 fBasoDhin rest 


0.1 


0.2 


0.3 


0.0 


KU-812 TBasonhin 
PMA/ionomycin . 


0.2 


0.2 


0.6 


0.3 


CCD 1106 (Keratinocytes) ; 
none 


12.1 


12.6 


1 A 1 
10.1 


1 Q f\ 

lo.U 


CCD 11 06 (Keratinocytes) 
TNFalpha + IL- Ibeta 


0.7 


9.0 


1.6 


1.0 


Liver cirrhosis 


2.8 


5.6 


3.5 


3.5 


Lupus kidney 


3.2 


7.0 


i 


5.4 


NCI-H292 none 


9.4 


10.1 


ll.7 


16.3 


NCI-H292 IL-4 


10.0 


11.8 


14.3 


24.1 


NCI-H292 IL-9 


11.0 


16.5 


16.0 


23.3 


NCI-H292 IL-13 


7.5 


12.5 


8.7 


11.9 


NCI-H292 IFN gamma 


7.9 


15.0 


9.6 


21.9 


HPAEC none 


16.2 


21.0 


17.0 


25.7 


HPAECTNF alpha + IL-1 ; 
beta 


54.3 


100.0 


60.3 


64.6 


Lung fibroblast none 


13.9 


23.0 


19.8 


18.8 


Lung fibroblast TNF alpha 
+ IL-1 beta 


23.8 


36.9 


46.7 


33.7 


Lung fibroblast IL-4 


27.7 


43.5 


32.5 


29.5 


Lung fibroblast IL-9 


26.8 


38.4 


34.4 


43.2 


Lung fibroblast IL-1 3 


15.3 


19.3 


19.9 


18.7 


Lung fibroblast IFN gamma 


28.5 


34.4 


29.9 


29.1 


Dermal fibroblast 
CCD 1070 rest 


47.6 


69.3 


55.9 


64.6 j 


Dprmal fihrnhlast 

CCD 1070 TNF alpha 


53.6 


60.3 


69.7 


100.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


43.8 


63.3 


CO £. 

58.6 


AO n 

48.0 


Dermal fibroblast IFN 
gamma 


23.5 


43.5 


36.3 


24.0 


Dermal fibroblast IL-4 


39.0 


58.6 


■ * — — ~ 

59.0 


41.5 


IBD Colitis 2 


0.2 


0.5 


9: 2 .... J 


0.4 


IBD Crohn's 


1.4 


1.8 


1.2 


1.0 


Colon 


14.9 


32.1 


29.5 


18.4 | 


Lung 


38.7 


55.5 


59.0 


44.1 


Thymus 


23.0 


37.6 


28.3 


17.2 


Kidney 


4.0 


4.8 


5.3 


5.4 
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CNS_neurodegeneration_vl.O Summary: Agl952 This panel does not show 
differential expression of the CG561 62-01 gene in Alzheimer's disease. However, this 
expression profile confirms the presence of this gene in the brain. Please see Panel 1 .3D for 
5 discussion of this gene in the central nervous system. 

Panel 1.3D Summary: Agl906/Ag2042 The expression of CG56162-01 gene was 
assessed in two independent runs using 2 different probe/primer pairs, with good concordance 
between the runs. Highest expression in this panel is seen in brain-derived tissue, including the 
cerebral cortex and a brain cancer (CTs=25-27). Thus, the expression of this gene could be 
1 0 used to distinguish these samples from other samples in the panel 

This gene encodes a lysophosphase homolog that also has high levels of expression in 
many of the endocrine/metabolic tissues found on this panel, including adipose, liver, 
pancreas, pituitary, skeletal muscle and small intestine. Lysophospholipids are detergent-like 
intermediates in phospholipid metabolism. Lysophospholipases are important enzymes in the 

15 regulation of hormone biosynthesis and metabolism, and have been shown to be important in 
the regulation of insulin secretion (see reference below). Increased lysophospholipids levels 
have been detected in a variety of diseases including atherosclerosis and hyperlipidemia. In 
some cases, increased levels of lysophospholipids are hypothesized to result from a 
dysfunction of lysophospholipids-regulating enzymes including lysophospholipases, which act 

20 on biologic membranes to regulate the level of lysophospholipids by hydrolysis. Thus, this 
gene product may be useful in the treatment of diseases associated with increased 
lysophospholipids. 

This gene also shows high expression in the brain. Lysophospholipases are critical 
enzymes that regulate brain membrane phospholipids. Alterations in their activity have been 
25 associated with a host of neurological disorders, including schizophrenia, Parkinson's disease, 
and Alzheimer's disease. Thus, therapeutic modulation of the expression or function of this 
gene or gene product may be useful in the treatment of these diseases. Please note that results 
from a third experiment with the probe/primer set Agl952 are not included. The amp plot 
indicates that there were experimental difficulties with this run. 

30 References: 

Capito K, Reinsmark R, Thams P. Mechanism of fat-induced attenuation of glucose- 
induced insulin secretion from mouse pancreatic islets. Acta Diabetol 1999 Dec;36(3):119-25 
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In order to investigate the mechanism behind fat-induced inhibition of glucose-induced 
insulin secretion a selection of enzymes that may participate in regulation of pancreatic islet 
glucose oxidation was studied in islets isolated from mice that had been fed on a laboratory 
chow diet or on a high-fat diet for 10-12 weeks. At 20 mmol/L glucose production of 
5 (14)CO(2) from [U-(14)C]-glucose was decreased 50% in islets from fat-fed mice. At 3.3 
mmol/L glucose the glucose oxidation rate was similar in the two groups. The fatinduced 
decrease in glucose oxidation rate was correlated with a 35% decrease in the maximal 
glucokinase activity. The K(m) for glucose was unchanged. No differences between the diet 
groups were found in the activities of hexokinase, phosphofructo-1 -kinase, glucose 6- 

10 phosphatase or mitochondrial glycerophosphate dehydrogenase. After preincubation with 20 
mmol/L glucose the activity of cytosolic Ca(2+)-independent as well as Ca(2+)-dependent 
phospholipase A(2) was unchanged by fat-feeding. However, the activity of lysophospholipase 
was significantly increased by fat feeding, which may result in lowered concentrations of islet 
lysophosphatidylcholine (lysoPC). It is concluded that in fat-induced diabetic animals a 

1 5 decrease in islet glucokinase may contribute considerably to the decrease in islet glucose 

oxidation rate. Furthermore, the study raises the possibility that changes in islet lysoPC may 
contribute to the fat-induced attenuation of glucose-induced insulin secretion. 

PMID: 10664315 

Ross BM, Turenne S, Moszczynska A, Warsh JJ, Kish SJ.Differential alteration of 
20 phospholipase A2 activities in brain of patients with schizophrenia. Brain Res 1999 Mar 
13;821(2):407-13 

We recently reported that the activity of a calcium-independent subtype of 
phospholipase A2 is increased in blood of patients with schizophrenia. The present 
investigation examined whether similar changes take place in brain of patients with this 

25 disorder, and for comparison, in patients with bipolar disorder. The activity of two classes of 
PLA2, calcium-stimulated and independent, were assayed in autopsied temporal, prefrontal 
and occipital cortices, putamen, hippocampus and thalamus of 10 patients with schizophrenia, 
8 patients with bipolar disorder and 12 matched control subjects. Calcium-independent PLA2 
activity was increased by 45% in the temporal cortex of patients with schizophrenia as 

30 compared with the controls but was not significantly altered in other brain areas. In contrast, 

calcium-stimulated PLA2 activity was decreased by 27-42% in the temporal and prefrontal 

cortices and putamen, with no significant alterations in other brain regions. Brain PLA2 

activity was normal in patients with bipolar disorder. Calcium-stimulated PLA2 activity was 

normal in cortex, cerebellum and striatum of rats treated acutely or chronically with 
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haloperidol, whereas calcium-independent PLA2 activity was decreased in striatum of 
chronically treated animals, indicating that altered PLA2 activity in patients with 
schizophrenia is unlikely to be a direct effect of medication. Studies of the cellular role played 
by PLA2 suggest that decreased calcium-stimulated PLA2 activity, as also occurs in striatum 
5 of chronic human cocaine users, may be due, in part, to increased dopaminergic activity in the 
disorder, whereas increased calcium-independent PLA2 activity may be related to abnormal 
fatty acid metabolism and oxidative stress in schizophrenia. Copyright 1999 Elsevier Science 
B.V. 

Ross BM, Moszczynska A, Erlich J, Kish SJ. Low activity of key phospholipid 
10 catabolic and anabolic enzymes in human substantia nigra: possible implications for 
Parkinson's disease. Neuroscience 1998 Apr;83(3):791-8 

To determine whether increased oxidative stress in substantia nigra of patients with 
idiopathic Parkinson's disease might be related to decreased ability of nigral cells to detoxify 
oxidized membrane phospholipids, we compared levels of the major phospholipid 

15 metabolizing enzymes in autopsied substantia nigra with those in non-nigral (n = 1 1) brain 

areas of the normal human brain. Whereas most enzymes possessed a relatively homogeneous 
distribution, the activity of the major phospholipid catabolizing enzyme phospholipase A2, 
assayed in the presence of calcium ions, varied amongst different regions, with substantia 
nigra possessing the lowest activity. Similarly, calcium-independent phospholipase A2 

20 activity, although possessing a relatively homogeneous regional distribution, was also low in 
the substantia nigra. This, coupled with low activity of phosphoethanolamine- and 
phosphocholine-cytidylyltransferases, major regulatory enzymes of phospholipid synthesis, in 
this brain region, suggest that the rate of phospholipid turnover is low in the substantia nigra. 
Low activity of key phospholipid catabolic and anabolic enzymes in human substantia nigra 

25 might result in reduced ability to repair oxidative membrane damage, as may occur in 
Parkinson's disease. 

PMID: 9483562 

Ross BM, Moszczynska A, Erlich J, Kish SLPhospholipid-metabolizing enzymes in 
Alzheimer's disease: increased lysophospholipid acyltransferase activity and decreased 
30 phospholipase A2 activity. J Neurochem 1 998 Feb;70(2):786-93 

Damage to brain membrane phospholipids may play an important role in the 
pathogenesis of Alzheimer's disease (AD); however, the critical metabolic processes 
responsible for the generation and repair of membrane phospholipids affected by the disease 
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are unknown. We measured the activity of key phospholipid catabolic and anabolic enzymes 
in morphologically affected and spared areas of autopsied brain of patients with AD and in 
matched control subjects. The activity of the major catabolic enzyme phospholipase A2 
(PLA2), measured in both the presence and absence of Ca2+, was significantly decreased (-35 
5 to -53%) in parietal and temporal cortices of patients with AD. In contrast, the activities of 
lysophospholipid acyltransferase, which recycles lysophospholipids into intact phospholipids, 
and glycerophosphocholine phosphodiesterase, which returns phospholipid catabolites to be 
used in phospholipid resynthesis, were increased by approximately 50-70% in the same brain 
areas. Brain activities of enzymes involved in de novo phospholipid synthesis (ethanolamine 

10 kinase, choline kinase, choline phosphotransferase, phosphoethanolamine cytidylyltransferase, 
and phosphocholine cytidylyltransferase) were either normal or only slightly altered. The 
activities of PLA2 and acyltransferase were normal in the degenerating cerebellum of patients 
with spinocerebellar atrophy type 1, whereas the activity of glycerophosphocholine 
phosphodiesterase was reduced, suggesting that the alterations in AD brain were not 

15 nonspecific consequences of neurodegeneration. Our data suggest that compensatory 

phospholipid metabolic changes are present in AD brain that reduce the rate of phospholipid 
loss via both decreased catabolism (PLA2) and increased phospholipid resynthesis 
(acyltransferase and glycerophosphocholine phosphodiesterase). 

PMID: 9453575 

20 Panel 2.2 Summary: Agl906 The expression of the CG56162-01 gene appears to be 

highest in a sample derived from normal kidney tissue (CT=28.1). In addition, there is 
substantial expression associated with kidney cancer tissue, liver cancer tissue, breast cancer 
tissue and colon cancer tissue. Thus, the expression of this gene could be used to distinguish 
this normal kidney tissue sample from other samples in the panel. Moreover, therapeutic 

25 modulation of thie gene, through the use of antibodies, small molecule drugs or protein 

therapeutics might be beneficial in the treatment of kidney cancer, liver cancer, breast cancer 
or colon cancer. 

Panel 2D Summary: Agl952 The expression of the CG56162-01 gene appears to be 
highest in a sample derived from kidney cancer tissue (CT=26. 1). In addition, there is 
30 substantial expression associated with other samples of kidney cancer tissue, liver cancer 
tissue, breast cancer tissue, colon cancer tissue, normal prostate and normal lung. Thus, the 
expression of this gene could be used to distinguish this kidney cancer tissue sample from 
other samples in the panel. Moreover, therapeutic modulation of thie gene, through the use of 
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antibodies, small molecule drugs or protein therapeutics might be beneficial in the treatment of 
kidney cancer, liver cancer, breast cancer or colon cancer. 

Panel 4D Summary: Agl906/Agl952/Ag2042 The expression of CG56162-01 gene 
was assessed in three independent runs using three different probe/primer pairs, with good 
5 concordance between the runs. This gene is expressed at moderate levels in a wide variety of 
cells including resting macrophages, TNF-alpha-activated dermal fibroblasts, LPS-stimulated 
dendritic cells, TNF-alpha+IL-1 -beta-activated pulmonary artery endothelial cells, TNF- 
alpha+IL-1 -beta-activated lung microvascular cells, and TNF-alpha+IFN-gamina-activated 
umbilical vein endothelial cells. Thus, sntibodies and small molecules that antagonize the 
10 function of the CGI 20803-01 geen product may be useful to reduce or eliminate the symptoms 
in patients with inflammatory and autoimmune diseases, such as lupus erythematosus, asthma, 
emphysema, Crohn's disease, ulcerative colitis, multiple sclerosis, rheumatoid arthritis, 
osteoarthritis, and psoriasis. 

15 SEC10 (CG56164-01) 

Expression of gene CG56164-01 was assessed using the primer-probe set Agl677, 
described in Table 32A. Results of the RTQ-PCR runs are shown in Tables 32B, 32C, 23D, 
32E and 32F. 

Table 32A . Probe Name Agl677 



Primers 


Sequences (Length 


Start Position 


Forward 


S'-cccattcagcttcacagaga-S' (SEQ ID NO: 1 89) j 20 


767 


Probe 


TET-5^cagatcctggcattctctcagaagctg-3^TAMR^ (SEQ ID NO: 190)J 27 


788 


Reverse 


5'-atgctcactgtctgttccttgt-3' (SEQ ID NO: 191) j 22 


822 



20 Table 32B . CNS_neurodegeneration_v 1 .0 



Tissue Name 


Rel. Exp.(%) Agl677, Run 
209733901 


Tissue Name 


Rel. Exp.(%) Agl677, Run 
209733901 


AD 1 Hippo 


9.9 


Control (Path) 3 
Temporal Ctx 


8.2 


AD 2 Hippo 


16.7 


Control (Path) 4 
Temporal Ctx 


75.8 


AD 3 Hippo 


5.3 


AD 1 Occipital Ctx 


14.4 


AD 4 Hippo 


26.2 


AD 2 Occipital Ctx 
(Missing) 


2.5 


AD 5 Hippo 


40.6 


AD 3 Occipital Ctx 


5.9 


AD 6 Hippo 


15.6 


AD 4 Occipital Ctx 


48.6 


Control 2 Hippo 


19.9 


AD 5 Occipital Ctx 


20.3 


Control 4 Hippo 


21.8 


AD 6 Occipital Ctx 


19.3 


Control (Path) 3 Hippo 


8.5 


Control 1 Occipital Ctx 


11.4 


AD 1 Temporal Ctx 


8.7 


Control 2 Occipital Ctx 


25.7 


AD 2 Temporal Ctx 


75.3 


Control 3 Occipital Ctx 


18.0 
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AD 3 Temporal Ctx 


5.1 


Control 4 Occipital Ctx 


9.3 


AD 4 Temporal Ctx 


92.0 


Control (Path) 1 
Occipital Ctx 


46.0 


AD 5 Inf Temporal Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


48.0 


AD 5 Sup Temporal 
Ctx 


37.9 


Control (Path) 3 
Occipital Ctx 


4.2 


AD 6 Inf Temporal Ctx 


19.5 


Control (Path) 4 
Occipital Ctx 


7.8 


AD 6 Sup Temporal 
Ctx 


15.7 


Control 1 Parietal Ctx 


26.6 


Control 1 Temporal Ctx 


11.7 


Control 2 Parietal Ctx 


16.0 


Control 2 Temporal Ctx 


21.6 


Control 3 Parietal Ctx 


30.4 




17.1 


Control (Path) 1 
Parietal Ctx 


24.0 


Control 3 Temporal Ctx 


25.3 


Control (Path) 2 
Parietal Ctx 


47.3 


Control (Path) 1 
Temporal Ctx 


70.7 


Control (Path) 3 
Parietal Ctx 


4.5 


Control (Path) 2 
Temporal Ctx 


56.3 


Control (Path) 4 
Parietal Ctx 


15.7 


Table 32C. General screening_panel vl.4 


Tissue Name 


Rel. Exp.(%) Agl677, Run j 
208021859 J 


Tissue Name 


Rel. Exp.(%) Agl677, Run 
208021859 


Adipose 


21.3 I 


lenal ca.TK-10 


0.6 


Melanoma* Hs688(A).T 


0.3 jl 


Jladder 


6.3 


Melanoma* Hs688(B).T 


o.i 1 


jastric ca. (liver met.) 
<CI-N87 


0.2 


Melanoma* M14 


0.1 jGastric ca. KATO IE 


0.1 


Melanoma* LOXIMVI 


0.2 |Colon ca. SW-948 


0.3 


Melanoma* SK-MEL-5 


0.7 JColon ca. SW480 


0.2 


Squamous cell 
carcinoma SCC-4 


Colon ca.*(SW480 met) 
^ ]SW620 


0.4 


Testis Pool 


4.7 (Colon ca. HT29 


1.3 


Prostate ca.* (bone met) 
PC-3 


0.3 Colon ca.HCT-1 16 


0.4 


Prostate Pool 


3.0 jColon ca. CaCo-2 


3.5 


Placenta 


6.3 JColon cancer tissue 


1.9 


Uterus Pool 


2.0 jColon ca.SWl 116 


0.6 


Ovarian ca. OVC AR-3 


0.2 jColon ca. Colo-205 


0.4 


Ovarian ca. SK-OV-3 


0.2 JColon ca. SW-48 


0.4 


Ovarian ca. OVCAR-4 


0.3 jColon Pool 


6.2 


Ovarian ca. OVCAR-5 


0.3 jSmall Intestine Pool 


3.8 


Ovarian ca. IGROV-1 


0.6 JStomach Pool 


3.8 _ 


Ovarian ca. OVCAR-8 


0.8 jBone Marrow Pool 


1.8 


Ovary 


1.8 jFetal Heart 


19.1 


Breast ca. MCF-7 


24.0 jHeartPool 


21.0 


Breast ca. MDA-MB- 
231 


0.4 jLymph Node Pool 


4.7 


Breast ca. BT 549 


23.8 jFetal Skeletal Muscle 


4.4 


Breast ca. T47D 


0.7 jSkeletal Muscle Pool 


14.0 
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Breast ca. MDA-N 


0.7 j 


Spleen Pool 


2.5 


Breast Pool 


3.6 


Thymus Pool 


3.3 


Trachea 


27 


CNS cancer (glio/astro) 

TT07 \Afi 


0.1 


Lung 


2.9 


uind cancer (giio/nsuoj u- 
118-MG 


1.0 


Fetal Lung 


82.4 


CNS cancer (neuro;met) 
SK-N-AS 


0.1 


Lungca.NCI-N417 


0.1 


CNS cancer (astro) SF-539 


0.2 


Lung ca. LX-1 


0.2 


CNS cancer (astro) SNB-75 


0.7 


Lungca.NCI-H146 


0.2 


CNS cancer (glio) SNB-19 


1.3 


Lung ca. SHP-77 


31.6 


CNS cancer (glio) SF-295 


0.2 


Lung ca. A549 


0.9 


Brain (Amygdala) Pool 


12.1 


Lungca.NCI-H526 


0.5 


Brain (cerebellum) 


100.0 


Lungca.NCI-H23 


0.3 


Brain (fetal) 


3.0 


Lung ca. NCI-H460 


0.2 


Brain (Hippocampus) Pool 


8.4 


Lung ca. HOP-62 


0.2 


Cerebral Cortex Pool 


21.2 


Lungca.NCI-H522 


0.0 


Brain (Substantia nigra) 
Pool 


22.7 


Liver 


0.4 


Brain (Thalamus) Pool 


14.5 


Fetal Liver 


0.7 


Brain (whole) 


22.1 


Liver ca. HepG2 


0.3 


Spinal Cord Pool 


5.3 


Kidney Pool 


14.8 


Adrenal Gland 


2.9 


Fetal Kidney 


19.6 


Pituitary gland Pool 


10.4 


Renal ca. 786-0 


0.4 


Salivary Gland 


5.1 


Renal ca. A498 


0.5 


Thyroid (female) 


39.5 


Renal ca. ACHN 


0.2 


Pancreatic ca. CAPAN2 


0.4 


Renal ca. UO-31 


0.2 


Pancreas Pool 


6.1 



Tabte32D. Panel 1.3D 



Tissue Name 


ReL Exp.(%) 
Agl677, Run 
152171910 


Rel.Exp.(%) 
Agl677,Run 
165532764 


Tissue Name 


Rel. Exp.(%) 
Agl677, Run 
152171910 


Rel. Exp.(%) 
Agl677, Run 
165532764 


Liver 

adenocarcinoma 


0.0 


0.1 


Kidney (fetal) 


1.9 


7.0 


Pancreas 


14.8 


23.5 


Renal ca. 786-0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.1 


Renal ca. A498 


0.0 


0.2 


Adrenal gland 


2.1 


3.3 


Renal ca. RXF 
393 


0.0 


1.0 


Thyroid 


36.1 


37.1 


Renal ca. ACHN 


0.0 


_ 0.5 


Salivary gland 


3.2 


10.0 


Renal ca. UO-31 


0.0 


0.0 


Pituitary gland 


6.4 


10.4 


Renal ca. TK-10 


0.0 


0.3 


Brain (fetal) 


0.8 


1.6 


Liver 


0.0 


0.9 


Brain (whole) 


13.2 


36.6 


Liver (fetal) 


0.0 


1.9 


Brain (amygdala) 


4.6 


17.9 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain (cerebellum) 


11.1 


74.2_ 


Lung 


100.0 


100.0 


Brain (hippocampus) 


23.8 


30.6 


Lung (fetal) 


59.5 


72.2 


Brain (substantia 
nigra) 


4.6 


18.7 


Lung ca. (small 
cell) LX-1 


0.0 


1.1 
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Brain (thalamus) 


3.5 


20.2 


Lung ca. (small j 
cell) NCI-H69 


0.0 


0.2 


Cerebral Cortex 


22.4 


28.3 


Lung ca. (s.cell 
var.)SHP«77 


0.0 


0.7 


Sninal cord 


0.9 


6,9 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.7 


glio/astro U87-MG 


0.0 


0.1 


Lung ca. (non- 
sm. cell) A549 . 


0.0 


0.9 


glio/astroU-118- 
MG 


0.0 


2.2 


Lung ca. (non- 
s.cell) NCI-H23 


0.2 


1.0 


astrocytoma 
SW1783 


0.0 


■ HIM 

0.7 


Lung ca. (non- 
s.cell) HOP-62 ! 


0.0 


0.3 


neuro*; met SK-N- 
AS 


0.0 


0.5 


Lung ca. (non- 
sxl) NCI-H522 


0.0 


0.8 


astrocytoma SF-539 


0.1 


0.7 


Lung ca. 

(squam.) SW 900 


0.0 


0.7 


astrocytoma SNB-75 


0.0 


1.0 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.6 


glioma SNB-19 


0.0 


1.0 


Mammary gland 


16.7 


19.5 


glioma U251 


0.0 


1.1 


Breast ca.* 
(pl.ef) MCF-7 


3.8 


5.3 


glioma SF-295 


0.0 


1.2 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 

— 


0.2 


Heart (fetal) 


55.5 


40.6 


Breast ca.* 
(pl.ef) T47D 


0.0 


0.7 


Heart 


11.9 


47.0 


Breast ca. BT- 
549 


0.4 


2.2 


Skeletal muscle 
(fetal) 


41.2 


22.7 


Breast ca. MDA- 
N 


0.0 


0.9 


Skeletal muscle 


2.0 


22.4 


Ovary 


3.5 


3.1 


Bone marrow 


4.8 


12.1 


Ovarian ca. 
OVCAR-3 


0.0 


1.3 


Thymus 


0.4 


1.9 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


2.3 


3.2 


Ovarian ca. 
OVCAR-5 


0.0 


0.6 


Lymph node 


4.2 


15.7 


Ovarian ca. 
OVCAR-8 


0.0 


1.4 


Colorectal 


57.4 j 


64.2 


Ovarian ca. 
IGROV-1 


0.0 


0.3 


Stomach 


11.6 


20.9 


Ovarian ca.* 
(ascites) SK-OV- 


0.0 


0.7 


Small intestine 


A A 


*7 C 
I.J 


Uterus 






Colon ca. SW480 


0.0 


0.1 


Placenta 


3.7 


4.3 


Colon ca.* 
SW620(SW480met) 


0.0 


0.2 


Prostate 


4.5 


8.4 


Colon ca. HT29 


0.0 


0.2 


Prostate ca.* 
(bone met)PC-3 


0.0 


0.2 


Colon ca. HCT-116 


0.0 


0.9 


Testis 


0.5 


3.2 


Colon ca, CaCo-2 


0.4 


1.5 


Melanoma 
Hs688(A).T 


0.0 


0.7 
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Colon ca, 
tissue(OD03866) 


0.9 


3.0 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC-2998 


0.5 


2.4 


Melanoma 
UACC-62 


0.0 


0.4 


Gastric ca.* (liver 
met)NCI-N87 


0.0 


0.6 


Melanoma M14 


0.0 


0.2 


Bladder 


0.0 


2.7 


Melanoma LOX 
IMVI 


0.0 


0.6 


Trachea 


2.4 


6.6 


Melanoma* 
(met) SK-MEL-5 


0.0 


0.6 


Kidney 


9.6 


37.9 


Adipose 


7.2 


15.3 



Table 32E . Panel 2D 



Tissue Name 


Rel. Exp.(%) Agl677, 
Run 152570595 


Tissue Name 


Rel. li.Xp.(%) Aglo/7, 
Run 152570595 


Normal Colon 


63.3 


Kidney Margin 81 20608 


26.6 


CC Well to ModDifT 
(OD03866) 


0, 


Kidney Cancer 8120613 


2.3 


CC Margin (OD03866) 


77.9 


Kidney Margin 8120614 


50.0 


CC Gr.2 rectosigmoid 
(OD03868) 


,3 


Kidney Cancer 9010320 


0.7 


CC Margin (OD03868) 


2.2 


Kidney Margin 90 1 032 1 


26.2 


CC Mod Dili (ODO3920) 


29.5 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


100.0 


Uterus Cancer 064011 


1.9 


CC Gr.2 ascend colon 
(OD03921) 


30.6 


Normal Thyroid 


21.9 


CC Margin (OD03921) 


42.9 


Thyroid Cancer 064010 


0.6 


CC from Partial Hepatectomy 
(ODO4309) Mets 


1.0 


Thyroid Cancer A302152 


1.1 


Liver Margin (ODO4309) 


0.0 |Thyroid Margin A302 1 53 


14.5 


Colon mets to lung (OD04451- 

U1J 


u | 


Normal Breast 


6.6 


Lung Margin (OD0445 1 -02) 


,5.5 


Breast Cancer (OD04566) 


0.1 


Normal Prostate 6546-1 


3.3 


Breast Cancer (OD04590- 
01) 


0.6 


Prostate Cancer (OD044 10) 


1.8 


Breast Cancer Mets 
(OD04590-03) 


5.1 


Prostate Margin (OD04410) 




Breast Cancer Metastasis 
(OD04655-05) 


0.7 


Prostate Cancer (OD04720-01) 


0.5 


Breast Cancer 064006 


0.1 


Prostate Margin (OD04720-02) 


1.3 jBreast Cancer 1024 


5.6 


Normal Lung 061010 


36.3 


Breast Cancer 9 100266 


0.3 


Lung Met to Muscle 
(OD04286) 


0.1 


Breast Margin 9100265 


0.7 


Muscle Margin (OD04286) 


2.7 


Breast Cancer A209073 


0.3 


Lung Malignant Cancer 
(OD03126) 


6.1 


Breast Margin A2090734 


1.3 


Lung Margin (OD03 1 26) 


63.7 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


3.5 


Liver Cancer 064003 


0.1 


Lung Margin (OD04404) 


17.3 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


21.3 


Liver Cancer 6004-T 


0.2 
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Lung Cancer {kjdvmii /-ui j 


u.z 


Liver I issue duw-in 


U.v 


Lung Margin (UDU4z j / -02 j 




Liver Cancer ouu> 1 


0. ? 

u.z 


Ocular Mel Met to Liver 

{vJLfyJ'rJlv) 


0.1 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 10) 


0.0 


Normal Bladder 


1.3 


Melanoma Mets to Lung 


0.1 


Bladder Cancer 1023 


0.0 


Lung Margin (OD04321) 


33.9 


Bladder Cancer A302173 


0.0 


Normal Kidney 


18.4 


Bladder Cancer 
(OD04718-01) 


0.2 


Kidney Ca, Nuclear grade 2 
(OD04338) 


0.8 


Bladder Normal Adjacent 
(OD047 18-03) 


0.6 


Kidney Margin (OD04338) 


19.3 


Normal Ovary 


2.3 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


0.1 


Ovarian Cancer 064008 


0.0 


Kidney Margin (OD04339) 


50.7 


Ovarian Cancer 

[yJUK)^ / Oo-U / ) 


0.6 


Kidney Ca, Clear cell type 
(OD04340) 


14.9 


Airnvii \yfornm / f~\T\f\AH £\Q 

uvary Margin (uixw /oo- 
08) 

wv j . . 


0.1 


Kidney Margin (OD04340) 


34.4 


Normal Stomach 


1.9 


Kidney Ca, Nuclear grade 3 
(OD04348) 


0.3 


Gastric Cancer 9060358 


0.2 


Kidney Margin (OD04348) 


13.9 


Stomach Margin 9060359 


0.8 


Kidney Cancer (OD04622-01) 


0.2 


Gastric Cancer 9060395 


0.1 


Kidney Margin (OD04622-03) 


4.8 


Stomach Margin 9060394 


1.2 


Kidney Cancer (OD04450-01) 


0.0 


Gastric Cancer 9060397 


3.9 


Kidney Margin (OD04450-03) 


15.0 


Stomach Margin 9060396 


0.5 


Kidney Cancer 8120607 


0.1 


Gastric Cancer 064005 


0.1 



IabIe32F. Panel 4D 



Tissue Name 


Rel. Exp.(%) Agl677, 
Run 152571252 


Tissue Name 


Rel. Exp.(%) Agl677, 
Run 152571252 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVECEFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


1.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC none 


0.5 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-1 beta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha 
+ lLlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RA CD4 lymphocyte 
act 


0.0 


Coronery artery SMC rest 


, 0.0 


CD45RO CD4 lymphocyte 


0.0 


Coronery artery SMC TNFalpha 


0.0 
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act 




+ IL-lbeta 




CDS lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + IL-lbeta 


0.8 


Secondary CD8 
lymphocyte act 


0 0 


KU-8 1 2 CB asoohil) rest 


1.4 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.0 


2ryThlATh2/Trl_anti- 
CD95 CH11 


0.0 


CCD1 106 (Keratinocytes) none 


0.0 


LAK cells rest 


0.0 


CCD1 lOo (Keratmocytesj 
TNFalpha + II^lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 




LAK cells lL-Z+lL-12 


0.0 


Lupus kidney 


in s 

lu.J 


T A V FT "»_LfTVT 

LAK cells lL-Z+irN 
ganiroa 


0.4 


NCI-H292 none 


0.0 


LAK cells IL-2+ IL-18 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Wav MLR 5 dav 


0.0 


HPAEC none 


0.0 


Two Wav MLR 7 dav 


0.0 


HPAEC TNF aloha + IL-1 beta 


0.0 


PBMC rest 


0.0 


Lung fibroblast none 


o.o 


PBMCPWM 


0.0 


Lung fibroblast TNF alpha + IL- 
l beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


U.o 


Lung iioroDiast il-v 


u.u 


Ramos (B cell) ionomycin 


0.4 


Lung fibroblast IL-13 


0.0 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN gamma 


0.0 


B lymphocytes CD40L 
and LL-4 


0.0 


Dermal fibroblast CCD 1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


T>n..., n i Ak M vi n ««' /~*r*r\ 1 f\Hf\ 

Dermal iibro blast CCD10/0 
TNF alpha 


0.0 


EOL-1 dbcAMP 
PMAyionomycin 


0.0 


Dermal fibroblast CCD 1070 IL- 
] beta 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IFN gamma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


5.8 


Dendritic cells anti-CD40 


0.0 


IBD Colitis 2 


0.5 1 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


9.7 


Macrophages rest 


0.0 


Lung 


14.1 


Macrophages LPS 


0.0 


Thymus 


100.0 


HUVEC none 


0.0 


Kidney 


3.9 


HUVEC starved 


0.0 







CNS_neurodegeneration_vLO Summary: Agl677 No change of expression of the 
CG561 64-01 gene is noted in Alzheimer's disease, consistent with the scientific literature. 
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However, this panel does confirm expression of this gene in the brain. Please see Panel 1.3D 
for discussion of utility of this gene in the central nervous system. 

References: 

Vlkolinsky R, Cairns N, Fountoulakis M, Lubec G. Decreased brain levels of 2\3'- 
5 cyclic nucleotide-3'-phosphodiesterase in Down syndrome and Alzheimer's disease. Neurobiol 
Aging 2001 Jul-Aug;22(4):547-53 

In Down syndrome (DS) as well as in Alzheimer's disease (AD) oligodendroglial and 
myelin alterations have been reported. 2',3-cyclic nucleotide-3 -phosphodiesterase (CNPase) 
and carbonic anhydrase II (CA II) are widely accepted as markers for oligodendroglia and 

10 myelin. However, only data on CNPase activity have been available in AD and DS brains so 
far. In our study we determined the protein levels of CNPase and CA II in DS, AD and in 
control post mortem brain samples in order to assess oligodendroglia and myelin alterations in 
both diseases. We used two dimensional electrophoresis to separate brain proteins that were 
subsequently identified by matrix assisted laser desorption and ionization mass-spectroscopy 

15 (MALDI-MS). Seven brain areas were investigated (frontal, temporal, occipital and parietal 
cortex, cerebellum, thalamus and caudate nucleus). In comparison to control brains we 
detected significantly decreased CNPase protein levels in frontal and temporal cortex of DS 
patients. The level of CA II protein in DS was unchanged in comparison to controls. In AD 
brains levels of CNPase were decreased in frontal cortex only. The level of CA II in all brain 

20 areas in AD group was comparable to controls. Changes of CNPase protein levels in DS and 
AD are in agreement with the previous finding of decreased CNPase activity in DS and AD 
brain. They probably reflect decreased oligodendroglial density and/or reduced myelination. 
These can be secondary to disturbances in axon/oligodendroglial communication due to 
neuronal loss present in both diseases. Alternatively, reduced CNPase levels in DS brains may 

25 be caused by impairment of glucose metabolism and/or alterations of thyroid functions. 

General screening panel vl.4 Summary: Agl677 Highest expression of the 
CG561 64-01 gene in this panel is seen in the cerebellum (CT=26.2), with expression also seen 
across all brain areas represented in this panel. This expression profile is consistent with the 
brain expression seen in the CNS_neurodegeneration_vl.O panel. Please see Panel 1.3D for 
30 discussion of utility of this gene in the central nervous system. 

Overall, this gene is expressed mostly in normal tissues, with much lower expression in 
most cancer cell lines. This suggests that loss of expression of this gene might be required for 
the proliferation of these cancer cell lines. A moderate level of expression is seen in a lung 

332 



WO 02/055705 



PCT7US02/00609 



cancer and two breast cancer cell lines. Thus, the loss of expression might be used as a 
diagnostic marker for most cancers, except the cancer tissues from which the lung and breast 
cancer cell lines were derived. In addition, the protein product of this gene might be of use in 
the treatment of these cancers. 

5 This gene is also moderately expressed in a wide variety of metabolic tissues including 

pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal muscle, adult 
and fetal liver, and adipose. Carbonic anhydrase III is reduced in adipose tissue in several 
animal models of genetic obesity. Thus, an activator of this gene product could potentially be a 
drug treatment for the prevention and/or treatment of obesity in humans. 

10 In addition, this gene is expressed at higher levels in fetal lung (CT=26.5) than in adult 

lung (CT=31.3). Thus, expression of this gene could be used to differentiate between fetal and 
adult lung tissue. The expression of this gene at significant levels in the lung is consistent with 
published reports (see references below.) This suggests that the gene product is involved in the 
homeostasis of the lung. Therefore, therapeutic modulation of the expression or function of the 

15 protein encoded by this gene could be effective in treating disease that affect the lung or its 
function. 

Reference: 

Takahashi H, et al. Detection and identification of subcutaneous adipose tissue proteins 
related to obesity in New Zealand obese mouse. Endocr J 48:205-1 1, 2001. 

20 New Zealand obese (NZO) mouse, a genetic model of obesity, shows hyperphagia, 

hyperinsulinemia and leptin resistance. We analyzed subcutaneous adipose tissue proteins in 
NZO mice with a two-dimensional gel electrophoresis technique followed by protein sequence 
analysis. NZO mice showed hyperinsulinemia and hyperleptinemia. Abdominal subcutaneous 
adipose tissue was inspected in NZO and C57BL/6J lean mice. Two-dimensional gel 

25 electrophoresis detected 4 spots which were obviously reduced in NZO mice. Those spots 
were p26, pl9, pl8 and pl5. Internal sequences of the p26 and pl5 protein were homologous 
with those of carbonic anhydrase III, pl9 was cytochrome b5, pl8 was superoxide dismutase. 
Serum arachidonic acid level in NZO mice was lower by 80% of C57BL/6J mice. The present 
study demonstrated the reduction of several enzymes related to lipid metabolism in NZO mice. 

30 These data raises the hypothesis that the supposed changes of membrane fluidity caused by 
altered membrane lipid content may involve central leptin resistance of this model of obesity. 

PMID: 11456269 
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Stanton LW, et al. Expression of CAIH in rodent models of obesity. Mol Endocrinol 
5:860-6, 1991. 

To achieve a better understanding of the biochemical basis of obesity, we have 
undertaken comparative analyses of adipose tissue of lean and obese mice. By two- 
dimensional gel analysis, carbonic anhydrase-III (CA III) has been identified as a major 
constituent of murine adipose tissue. Quantitative comparisons of CA III protein and mRNA 
levels indicate that this enzyme is expressed at lower levels in adipose tissue from animals that 
were either genetically obese or had experimentally induced obesity compared to levels in the 
corresponding lean controls. This decrease in CA HI expression was unique to adipose tissue, 
since other C A Ill-containing organs and tissues did not show a change when lean and obese 
animals were compared. Additionally, levels of CA III in adipose tissue from obese animals 
responded to acute changes in energy balance of the animal. These results are discussed in 
light of possible metabolic roles for CA in. 

PMID: 1922100 

Mahieu I, Benjamin A, Stephens R, Walters D, Carter N.Characterization of membrane 
bound carbonic anhydrase IV (CA IV) located on the external surface of lung pulmonary 
endothelial cells. Biochem Soc Trans 1995 May;23(2):320S 

PMID: 7672351 

Panel 1.3D Summary: Agl677 The expression of the CG56 164-01 gene was 
assessed in two independent runs on this panel and there appears to be good concordance 
between runs. This gene is expressed mostly innormal tissues, with much lower expression in 
most cancer cell lines. Highest expression of the gene in this panel is seen in the lung 
(CTs=28). This significant expression in the lung is consistent with the results in 
General_screening_panel_vl.4 and suggests that this gene product is involved in the 
homeostasis of this organ. The higher association of this gene with normal tissues suggests 
that loss of expression of this gene might be required for the proliferation of the cancer cell 
lines in this panel. Thus, this loss of expression might be used as a diagnostic marker for 
cancer. 

As in the previous panel, this gene is widely expressed in a variety of metabolic tissues 
including pancreas, adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal skeletal 
muscle, and adipose. Thus, this gene product may be a small molecule target for the treatment 
of metabolic disease, including Types 1 and 2 diabetes. 
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This gene encodes a homolog of carbonic anhydrase which is a known marker for 
oligodendroglia. Carbonic anhydrase expression in the brain is useful for distinguishing 
between neurons and oligodendroglia. Thus, this gene product may utility in monitoring the 
progression of diseases that involve the myelinating function of oligodendroglia, such as 
5 Multiple Sclerosis and Alzheimer's disease. 

Panel 2D Summary: Agl677 As in the previous panels, expression of the CG56164- 
01 gene is more highly associated with normal tissues. Highest expression of the gene in this 
panel is seen in a normal colon sample (CT=27.8). Furthermore, expression of this gene is 
higher in normal colon, stomach, ovary, thyroid, kidney and lung than in the corresponding 
10 adjacent tumor tissues. Thus, the loss of expression of this gene could be used to distinguish 
malignant colon, lung, stomach, ovary, thyroid and kidney tissue from normal tissue from 
these organs. In addition, the protein product of this gene might be of use in the treatment of 
these cancers. 

Panel 4D Summary: Agl677 The CG55936-01 transcript is expressed at low but 
15 significant levels in the thymus, lung and kidney (CTs=30-35), again showing preferential 
expression in normal tissues. Thus, this gene or the protein it encodes could be used to detect 
these tissues. Therapeutically, the protein encoded for by this transcript could be used for 
immune modulation by regulating T cell development in the thymus. 

NOV7(CG551 17-01) 

20 Expression of gene CG551 17-01 was assessed using the primer-probe set Ag8l9, described in 
Table 33 A. Results of the RTQ-PCR runs are shown in Tables 33B, 33C, 33D, 33E and 33R 

Table 33A . Probe Name Ag819 



Primers 


Sequences 


LengthjStart Position 


Forward 


S'-ggtccaacagggctatcaat-S* (SEQ ID NO: 192) 


20 J 1136 


Probe 


TET-S'-ccaaaccacgactgtcgtagcaggtaO-TAMRA (SEQ ID NO: 193) 


26 1 1187 


Reverse 


5'-tggaattcaagacccttttga-3' (SEQ ID NO: 194) 


21 | 1213 



Table 33B. Panel 1.2 



Tissue Name 


Rel. Exp.(%) 
Ag819, Run 
118349021 


Rel. Exp.(%) 
Ag819, Run 
120989791 


| Tissue Name 


Rel. Exp.(%) 
Ag819, Run 
118349021 


Rel. Exp.(%) 
Ag819, Run 
120989791 


Endothelial cells 


0.0 


0.0 


jRenal ca. 786- 

jo 


0.0 


0.0 


Heart (Fetal) 


0.4 


0.8 


iRenal ca. A498 


0.0 


0.1 


Pancreas 


43.8 


48.3 


jRenal ca. RXF 
393 


0.0 


0.0 


Pancreatic ca. 


8.1 


17.9 


{Renal ca. 


0.0 


0.0 
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CAP AN 2 






ACHN 






Adrenal Gland 


0.2 


0.2 


Renal ca. UO- 
31 


1.0 


1.6 


Thyroid 


11.8 


12.9 


Renal ca.TK- 

1 A 

10 


0.0 


0.0 


Salivary gland 


63.3 


63.7 


Liver 


o.U 


J. 3 


Pituitary gland 


0.9 


0.5 


Liver (fetal) 


2.8 


2.7 


Brain (fetal) 


37.1 


41.5 


Liver ca. 

(hepatoblast) 

HepG2 


12.8 


20.2 


Brain (whole) 


4.6 


6.3 


Lung 


5.7 


4.2 


Brain 
(amygdala) 


1.5 


2.3 


Lung (fetal) 


9.5 


7.4 


Brain 

(cerebellum) 


0.9 


1.5 


Lung ca. (small 
cell) LX-1 


39.0 


33.4 


Brain 

(hippocampus) 


3.4 


4.0 


Lung ca. (small 
cell) NCI-H69 


7.4 


10.5 


Brain (thalamus) 


1.9 


2.6 


Lung ca. (s.cell 
var.)SHP-77 


0.5 


0.6 




1 2 


2 7 

X.. / 


Lung ca. (large ; 
cell)NCI-H460^ 


00 


0.0 


Sninal cord 


1 2 


1 9 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.1 


elio/astro U87- 
MG 


0.0 


0.0 


Lung ca. (non- 

s.cell)NCI- 

H23 


0.0 


0.0 


glio/astroU-118- 
MG 


0 0 


0.0 


Lung ca. (non- 
sxell) HOP-62 


0.1 


0.2 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
s.cl) NCI-H522 


0.0 


0.1 


neuro*; met SK- 
IM- AS 


0.3 


0.1 


Lung ca. 
(squam.) SW 
900 


0.6 


0.8 


doUUCj lUilla OJ7 ~ 

539 


0.0 


0.0 


Lung ca. 
(squam.) NCI- 
H596 


14.6 


22.1 


astrocytoma 
SNB-75 


0.0 , 


0.0 


Mammary 
gland 


33.0 


46.3 


elioma SNB-19 


0.0 


0.1 


Breast ca.* 
(pl.ef) MCF-7 


0.0 


0.0 


glioma U251 


0.0 


0.1 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* (pi. 
ef) T47D 


0.8 


1.3 


Heart 


8.1 


9.5 


Breast ca. BT- 


0.0 


0.0 
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549 






Skeletal Muscle 


2.6 


3.7 


Breast ca. 
MDA-N 


0.4 


0.6 


Bone marrow 


0.6 


1.2 


Ovary 


4.6 


0.2 


Thymus 


0.0 


0.1 


Ovarian ca. 
OVCAR-3 


3.3 


4.0 


Spleen 


0.5 


0.0 


Ovarian ca. 
OVCAR-4 


27.9 


54.0 


Lymph node 


1.4 


0.2 


Ovarian ca. 
OVCAR-5 


37.4 


51.1 


Colorectal 
Tissue 


0.3 


1.8 


Ovarian ca. 
OVCAR-8 


0.0 


0.1 


UlV/lIliluU 


10.7 


23 3 


Ovarian ca. 
IGROV-1 


3.2 


5.5 f 


Small intestine 


10.4 


18.9 


Ovarian ca. 
(ascites) SK- 
OV-3 


0.0 


0.0 


Colon ca. 
SW480 


0.0 


0.0 


Uterus 


1.4 


1.2 


Colon ca.* 
SW620 (SW480 
met) 


9.0 


11.7 


Placenta 


23.2 


22.5 


Colon ca. HT29 


32.5 


40.9 


Prostate 


2.6 


2.7 


Colon ca HCT- 
116 


5.9 


7.9 


Prostate ca.* 
(bone met)PC- 
3 


0.0 


0.0 


Colon ca. CaCo- 
2 


100.0 


100.0 


Testis 


19.8 


21.9 


Colon ca. Tissue 
(OD03866) 


4.7 


5.4 


Melanoma 
Hs688(A).T 


1.7 


0.0 


Colon ca. HCC- 
2998 


2.5 


3.0 


Melanoma* 
(met) 

Hs688(B).T 


0.7 


0.0 


Gastric ca.* 
(liver met) NCI- 
N87 


0.0 


0.2 


Melanoma 
UACC-62 


1.8 


1.7 




3Q 2 


4Q 7 


Melanoma 
M14 


0 1 


0.2 


Trachea 


29.7 


34.4 


Melanoma 
LOX IMVI : 


0.0 


0.0 


Kidney 


27.4 


25.7 


Melanoma* 
(met) SK- 
MEL-5 


0.5 


1.0 


Kidney (fetal) 


17.7 


19.1 









Table 33C. Panel 2D 



Tissue Name | Rel. Exp.(%) | Rel. Exp.(%) } Tissue Name Rel. Exp.(%) | Rel. Exp.(%) 
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Ag819, Ran 
144794769 


Ag819, Run 
146791894 




Ag819, Run 
144794769 


Ag819, Run 
146791894 


Normal Colon 


17.0 


w i — -— i ir 

20.7 


Kidney 
Margin 
8120608 


3.9 


2.0 


CC Well to Mod 
Diff(OD03866) 


0.9 


5.3 


Kidney Cancer 
8120613 


0.1 


0.0 


CC Margin 
(OD03866) 


9.5 


6.0 


Kidney 
Margin 
8120614 


1.2 


0.8 


CCGr.2 

rectosigmoid 

(OD03868) 


5.8 


3.9 


Kidney Cancer 
oni etna 


7.7 


8.0 


A/f aroin 

\s\~> ividigin 

(OD03868) 


0.0 


0.2 


Kidney 
Margin 
9010321 


7.8 


6.0 


CC ModDiff 
(ODO3920) 




yj.y 


"MVvrm ol T Tt^n i c 
INUnildl ULCIUo 


0 0 


O 0 

v/.v 


CC Margin 
(ODO3920) 


Z.o 


9 1 

2.1 


Uterus Cancer 
064011 




1 X 8 


CC Gr.2 ascend 
colon 

(OD03921) 


26.2 


37.4 


Normal 
i nyruia 


4.7 


2.4 


CC Margin 
(OD03921) 


4.4 


7.0 


Thyroid 
Cancer 064010 


4.0 


2.2 


CC from Partial 
Hepatectomy 
(ODO4309) Mets 


13.1 


20.4 


Thyroid 

Cancer 

A302152 


0.1 


0.0 


Liver Margin 


0.1 


0.2 


Thyroid 

Margin 

A302153 


2.9 


2.7 


Colon mets to 

lung(OD04451- 

01) 


8.5 


6.2 


Normal Breast 


16.6 


7.4 


Lung Margin 
(OD04451-02) 


0 1 
Z. 1 


1 7 
1. / 


Breast Cancer 
(OD04566) 


O fx 

v.O 




Normal Prostate 
6546-1 


1.2 


0.3 


Breast Cancer 
(OD04590-01) 


0.8 


0.5 


Prostate Cancer 


0.5 


0.7 


Breast Cancer 
Mets 

(OD04590-03) 


0.0 


0.0 


Prostate Margin 
(OD04410) 


0.8 


0.6 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.1 


0.0 


Prostate Cancer 
(OD04720-01) 


0.4 


0.4 


Breast Cancer 
064006 


15.7 


11.7 


Prostate Margin 


2.0 


2.0 


Breast Cancer 


12.1 


11.6 
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(OD04720-02) 






1024 






Normal Lung 
061010 


4 6 


47 


Breast Cancer 
9100266 


1.2 


0.6 


Lung Met to 

Muscle 

(OD04286) 


0.0 


0.0 


Breast Margin 
9100265 


3.0 


2.0 


Muscle Margin 
(OD04286) 


0 9 

u.z. 


O % 

V.J 


Breast Cancer 
A209073_ 


6 5 


4.6 


Lung Malignant 

Cancer 

(OD03126) 


8.7 


6.5 


Dl Cool J. viol gill 

A2090734 


25.0 


9.0 


Lung Margin 
(OD03126) 


1.4 


1.6 


Normal Liver 


0.6 


0.5 


Lung Cancer 
(OD04404) 


0.1 


0.2 


Liver Cancer 
064003 


0.0 


0.0 


Lung Margin 
(OD04404) 


3.1 


1.2 


Liver Cancer 
1025 


0.2 


0.3 


Lung Cancer 
(OD04565) 


0.2 


0.1 


Liver Cancer 
1026 


0.2 


0.1 


Lung Margin 
(OD04565) 


1.0 


0.9 


Liver Cancer 
6004-T 


0.2 


0.1 


Lung Cancer 
(OD04237-01) 


inn o 


74 7 

/ *t. 1 


Liver Tissue 
6004-N 


1.6 


1.7 


Lung Margin 
(OD04237-02) 


1 7 


1 5 


Liver Cancer 
6005-T 


0.1 


0.2 


Ocular Mel Met 
to Liver 
(ODO4310) 


0.1 


0.3 


Liver Tissue 
6005-N 


0.0 


0.2 


Liver Margin 
(ODO4310) 


0.6 


0.2 


Normal 
Bladder 


14.8 


18.7 


Melanoma Mets 
to Lung 
(OD04321) 


14.8 


12.2 


Bladder 
Cancer 1023 


6.9 


6.4 


Lung Margin 
(OD04321) 


1.7 


1.5 


Bladder 

Cancer 

A302173 


0.2 


0.1 


Normal Kidney 


23.2 


17.4 


Bladder 
Cancer 

(OD04718-01) 


0.1 


0.1 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


4.2 


5.1 


Bladder 
Normal 
Adjacent 
(OD04718-03) 


0.2 


0.4 


Kidney Margin 
(OD04338) 


8.0 


11.3 


Normal Ovary 


0.1 


0.0 


Kidney Ca 
Nuclear grade 


65.5 


69.3 


Ovarian 
Cancer 064008 


68.8 


100.0 
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1/2 (OD04339) 












Kidney Margin 


6.7 


6.0 


Ovarian 
Cancer 

(OD04768-07) 


0.5 


1.0 


Kidney Ca, Clear 
cell type 
(OD04340) 


0.1 


0.1 


Ovary Margin 
fOD04768-081 


0.0 


0.1 


Kidney Margin 
(OD04340) 


13.8 


12.0 


Normal 
Stomach 


5.0 


4.5 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


0.0 


0.0 


Gastric Cancer 
9060358 


2.5 


2.6 


Kidney Margin 


9.2 


6.3 


Stomach 

Margin 

9060359 


5.6 


7.0 


Kidney Cancer 
(OD04622-01) 


0 7 


0 A 

V/.*T 


Gastric Cancer 
9060395 


1 7 


1 3 


Kidney Margin 
fOD04622-03^ 


1.1 


1.2 


Stomach 

Margin 

9060394 


3.4 


6.4 


Kidney Cancer 
(OD04450-01) 


32.5 


24.5 


Gastric Cancer 
9060397 


26.1 


39.8 


Kidney Margin 
(OD04450-03) 


22.1 


16.0 


Stomach 

Margin 

9060396 


2.7 


2.7 


Kidney Cancer 
8120607 


4.4 


4.2 


Gastric Cancer 
064005 


15.5' 


22.1 



Table 33D . Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Ag819, Run 
172133330 


Tissue Name 


Rel.Exp.(%) 
Ag819, Run ; 
172133330 


Daoy- Medulloblastoma 


0.9 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


0.0 


TE671- Medulloblastoma 


1.1 


ES-2- Ovarian clear cell 
carcinoma 


0.0 


D283 Med- 
Medulloblastoma 


100.0 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


0.1 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma 


0.0 


Daudi- Burkitt's lymphoma 


0.0 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma 


0.0 


SK-N-SH- 


0.0 


CA46- Burkitt's lymphoma 


0.0 
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Neuroblastoma 
(metastasis) 








SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


0.8 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


0.2 


Jurkat- T cell leukemia 


0.0 


NCI-H292- i 
Mucoepidermoid lung 
carcinoma 


0.0 


TF-1- Erythroleukemia 


0.0 


DMS-114- Small cell 
lung cancer 


0.1 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung 
cancer 


9.9 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell 
lung cancer 


1.2 


KU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 
lung cancer 


0.0 


769-P- Clear cell renal 
carcinoma 


0.0 


NCI-N417- Small cell 
lung cancer 


0 0 


Caki-2- Clear cell renal 
carcinoma 


0 0 


NCI-H82- Small cell lung 
cancer 




SW 839- Clear cell renal 
carcinoma 


0 0 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


0.0 


G401- Wilms' tumor 


0.0 


NCI-H1155- Large cell 
lung cancer 




Hs766T- Pancreatic 
carcinoma (LN metastasis) 


0 0 

\J,\J 


NfT-HI 29Q- T arpe fell 

lung cancer 


0.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


9.0 


NCI-H727- Lung 
carcinoid 


0.4 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


17.6 


NCI-UMC-ll-Lung 
carcinoid 


10.4 


BxPC-3- Pancreatic 
adenocarcinoma 


0.0 


LX-1- Small cell lung 
cancer 


27.9 


HPAC- Pancreatic 
adenocarcinoma 


1.7 


Colo-205- Colon cancer 


3.0 


MIA PaCa-2- Pancreatic 
carcinoma 


0.0 


KM 1 2- Colon cancer 


3.3 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


58.2 


KM20L2- Colon cancer 


1.2 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 


T24- Bladder carcinma 
(transitional cell) 


0.0 


SW-48- Colon 
adenocarcinoma 


7.3 


5637- Bladder carcinoma 


0.0 


SW1 116- Colon 


3.7 


HT-1 197- Bladder carcinoma 


0.0 i 



341 



WO 02/055705 



PCT/US02/00609 



adenocarcinoma 








LS 174T- Colon 
adenocarcinoma 


0.2 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


0.0 


SW-480- Colon 
adenocarcinoma 


3.1 


HT-1080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


0.0 


MG-63- Osteosarcoma 


0.0 


KATO m- Gastric 
carcinoma 


0.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


2.5 


NCI-SNU-1- Gastric 
carcinoma 


26.6 


A431- Epidermoid carcinoma 


0.0 


RP-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


0.2 


RF-48- Gastric 
adenocarcinoma 


0.1 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


11.2 


NCI-N87- Gastric 
carcinoma 


0.0 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.0 


SCC-9- Squamous cell 
carcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


0.0 


SCC-15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Table 33E. Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Ag819, Run 
140345750 


Rel. 
Exp.(%) 
Ag819, Run 
145385615 


Tissue Name 


Rel. 
Exp.(%) 
Ag819, Run 
140345750 


Rel. 
Exp.(%) 
Ag819, Run 
145385615 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.7 


0.2 


HUVECIFN 
gamma 


0.0 


0.0 


Secondary Trl act 


0.2 


0.3 


HUVEC TNF 
alpha + IFN 
gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF 
alpha + IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.1 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 
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Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.1 ! 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


U.U 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.1 | 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RACD4 
lymphocyte act 


u.u 


Ci 1 
U. 1 


Coronery artery 
SMC rest 


0 0 

V.v 


0.0 


CD45RO CD4 
lyrnpnocyie aci 


0.0 


0.1 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


0.0 


0.0 


CD8 lymphocyte j 
act 


o n 


* 

0 ft 
u.u 




17.4 


12.5 


Secondary CD8 
lympnocyie resi 


0.3 


0.1 


Astrocytes 
TNFalpha + IL- 
lbeta 


8.5 


8.8 


Secondary CD8 
lymphocyte act 


0.0 


0.0 


KU-812 
(Basophil) rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


0.0 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 


0.0 


LAK cells rest 


0.0 


0.1 


CCD1106 
(Keratinocytes) 
TNFalpha + IL- 
lbeta 


0.0 


0.1 


LAK cells IL-2 


0.2 


0.0 


Liver cirrhosis 


12.9 


10.2 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


24.7 


34.6 


LAK cells IL- 
2+IFN gamma 


0.1 


0.3 


NCI-H292 none 


0.2 


0.1 
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LAK cells IL-2+ 

TT 1 O 

IL-18 


0.0 


0.2 


NCI-H292 IL-4 


0.1 


0.3 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


0.2 


0.2 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.2 


0.2 


Two Way MLR 3 
day 


0.2 


0.3 


NCI-H292 IFN 
gamma 


0.0 


0.0 


Two Way MLR 5 
day 


0.4 


0.2 


HPAEC none 


0.0 


0.1 


Two Way MLR 7 
day 


0.5 


0.3 


HPAECTNF 
alpha + IL-1 beta 


0.0 


0.0 


PBMC rest 


0.0 


0 0 


Lung fibroblast 
none 


0.2 


0.0 


PBMC PWM 


0.8 


1.2 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PBMC PHA-L 


0.1 


0.2 


Lung fibroblast 
IL-4 


0.0 


0.1 


Ramos (B cell) 
none 


0.0 


0.1 


Lung fibroblast 
IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.1 


Lung fibroblast 
IL-13 


0.0 


0.0 


B lymphocytes 
PWM 


n n 


V/.U 


Lung fibroblast 
IFN gamma 


0 0 


0 0 


B lymphocytes 
CD40LandIL-4 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


0.1 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 
CCD 1070 TNF 
alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


Dermal fibroblast 

CCD1070IL-1 

beta 


0.0 


0.0 


Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast 
IFN gamma 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


Dermal fibroblast 


0.0 


0.0 


UCIKUHlv VwClia aJlll- 

CD40 


0.1 


0.0 


DBD Colitis 2 


0.2 


0.2 


Monocytes rest 


0.0 


0.0 


DBD Crohn's 


2.8 


1.9 


Monocytes LPS 


0.0 


0.1 


Colon 


30.8 i 


29.5 


Macrophages rest 


0.3 


0.1 


Lung 


1.5 ' 


1.5_ 


Macrophages LPS 


0.0 


0.0 


Thymus 


100.0 


100.0 


HUVEC none 


0.0 


0.0 


Kidney 


0.4 


1.0 


HUVEC starved 


o.o 


0.0 









Table 33F . Panel 5 Islet 
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Tissue Name 


Rel. Exp.(%) 
Ag819, Run 
229431867 


Tissue Name 


Rel. Exp.(%) 
Ag819, Run 
229431867 


97457_Patient- 
02go_adipose 


0.0 


94709_Donor 2 AM - A_adipose 


0.0 


97476_Patient- 
07sk skeletal muscle 


0.5 


94710_Donor 2 AM - B_adipose 


0.0 


97477_Patient- 
07ut_uterus 


0.0 


9471 l_Donor 2 AM - C_adipose 


0.0 


97478_Patient-. 
07pl_placenta 


12.4 


94712_Donor 2 AD - A_adipose 


0.0 


99 167_Bayer Patient 1 


7.9 


94713JDonor 2 AD - B_adipose 


0.3 


97482_Patient- 
08ut_uterus 


0.4 


94714_Donor 2 AD - C_adipose 


0.0 


97483_Patient- 
08pl_placenta 


20.9 


94742_Donor3U- 
A_Mesenchymal Stem Cells 


0.0 


97486JPatient- 
09sk_skeletal muscle 


0.0 


94743_Donor3U- 
B_Mesenchymal Stem Cells 


0.0 


97487J»atient- 
09ut_uterus 


0,0 


94730JDonor 3 AM - A_adipose 


0.0 


97488_Patient- 
09pl_placenta 


11.0 


94731_Donor 3 AM - B_adipose 


0.0 


97492_Patient- 
10ut_uterus 


8.1 


94732_Donor 3 AM - C_adipose 


0.0 


97493_Patient- 
10plj)lacenta 


47.0 


94733_Donor 3 AD - A_adipose 


0.0 


97495_Patient- 
llgo_adipose 


0.0 


94734_Donor 3 AD - B_adipose 


0.0 


97496_Patient- 

1 lsk_skeletal muscle 


1.2 


94735_Donor 3 AD - C_adipose 


0.0 


97497_Patient- 
llut_uterus 


1.5 


7713 8_Li ver_HepG2untreated 


100.0 


97498_Patient- 
llpl_placenta 


5.4 


73556_Heart_Cardiac stromal 
cells (primary) 


0.0 


97500_Patient- 
12go_adipose 


0.0 


81735_Small Intestine 


38.2 ; 


97501_Patient- 
12sk_skeletal muscle 


1.1 


72409_KidneyJ > roximal 
Convoluted Tubule 


4.9 


97502_Patient- 
12ut_uterus 




Small intPQtiup Dimrlermm 


1.0 


97503_Patient- 
12pl_placenta 


11.7 


90650_Adrenal_Adrenocortical 
adenoma 


0.0 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


0.0 


72410_Kidney_HRCE 


39.5 


94722_Donor2U- 


i 0.0 


72411_Kidney_HRE 


97.9 
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B Mesenchymal Stem 
Cells 








94723_Donor2U- 
C Mesenchymal Stem 
Cells 


0.0 


73139JJterusJJterine smooth 
muscle cells 


0.0 



Panel 1.2 Summary: Ag819 The expression of the CG551 17-01 gene was assessed in two 
independent runs in panel 1.2 with excellent concordance between the runs. The expression of 
this gene appears to be highest in a colon cancer cell line (CaCo-2)(CTs=25). In addition, there 
appears to be substantial expression in colon cancer cell lines and ovarian cancer cell lines. 
Thus, the expression of this gene could be used to distinguish the CaCo-2 derived sample from 
other samples in the panel. 

Among tissues with metabolic function, this gene has moderate levels of expression in adrenal, 
thyroid, pituitary, skeletal muscle, and adult and fetal liver. It is highly expressed in pancreas 
(CT value = 26). Although this gene has no reported dysregulation in metabolic disease, it may 
be a monoclonal antibody target for the treatment of diseases of the metabolic-endocrine axis, 
including obesity and Types 1 and 2 diabetes. In addition, this gene appears to be differentially 
expressed in adult (CT value = 28) vs fetal heart (CT value = 32-33), and may be useful for the 
identification of the adult phenotype in this tissue. 

This gene also shows moderate expression in all CNS regions examined. However, its 
expression in the fetal brain is considerably higher (greater than 10-fold) suggesting a role in 
neurodevelopment. Prominin is believed to play a role in the formation of lipid membrane 
protrusions, their lipid content and membrane to membrane interactions, all critical for 
synapse formation. The expression of this gene in the developing brain supports a role in 
synaptogenesis for this molecule. Compensatory synaptogenesis has been shown to occur in 
the adult brain, especially in response to brain injury or neuronal loss. Therefore, therapeutic 
modulation of this gene or its protein product may be of therapeutic benefit in clinical 
conditions where an increase in compensatory synaptogenesis is desirable including stroke, 
head trauma, spinal cord trauma, Alzheimer's, Parkinson's or Huntington's diseases, multiple 
sclerosis, or ALS. 

References: 

Corbeil D, Roper K, Fargeas CA, Joester A, Huttner WB. Prominin: a story of cholesterol, 
plasma membrane protrusions and human pathology. Traffic 2001 Feb;2(2): 82-91 
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Prominin is the first identified member of a novel family of polytopic membrane proteins 
conserved throughout the animal kingdom. It has an unusual membrane topology, containing 
five transmembrane domains and two large glycosylated extracellular loops. In mammals, 
prominin is expressed in various embryonic and adult epithelial cells, as well as in 
5 nonepithelial cells, such as hematopoietic stem cells. At the subcellular level, prominin is 

selectively localized in microvilli and other plasma membrane protrusions, irrespective of cell 
type. At the molecular level, prominin specifically interacts with membrane cholesterol and is 
a marker of a novel type of cholesterol-based lipid 'raft 1 . A frameshift mutation in the human 
prominin gene, which results in a truncated protein that is no longer transported to the cell 
10 surface, is associated with retinal degeneration. Given that prominin is concentrated in the 
plasma membrane evaginations at the base of the outer segment of rod photoreceptor cells, 
which are essential precursor structures in the biogenesis of photoreceptive disks, it is 
proposed that prominin has a role in the generation of plasma membrane protrusions, their 
lipid composition and organization and their membrane-to-membrane interactions. 

15 Panel 2D Summary: Ag819 The expression of the CG551 17-01 gene was assessed in two 
independent runs in panel 2D with the runs showing excellent concordance. The expression of 
this gene is found to be highest in samples derived from an ovarian cancer and a lung cancer 
(CTs=26). In addition, there is substantial expression seen in other cancer samples including a 
kidney cancer, two colon cancers and two gastric cancers. Thus, the expression of this gene 

20 could be used to distinguish the ovarian or lung cancer from the other samples in the panel. 
Moreover, therapeutic modulation of this gene, through the use of small molecule drugs, 
antibodies or protein therapeutics might be of benefit in the treatment of ovarian, lung, kidney, 
colon or gastric cancers. 

Panel 3D Summary: Ag819 The expression of the CG551 17-01 gene is highest in a sample 
25 derived from a brain cancer (medulloblastoma) derived cell line (D283 cells)(CT=28.3). In 
addition, there is substantial expression seen in several lung cancer cell lines, a gastric cancer 
cell line and several pancreatic cancer cell lines. Thus, the expression of this gene could be 
used to distinguish D283 cells from other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
30 therapeutics might be of benefit in the treatment of lung, brain, pancreatic or gastric cancers. 

Panel 4D Summary: Ag819 The CG551 17-01 gene, which encodes a 5-transmembrane 
protein, human haematopoietic progenitor cell antigen AC 133 homolog is expressed at 
moderate levels in thymus, colon, and lupus kidney. Therefore, antibodies and small molecule 
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drugs that antagonize the function of the CG551 17-01 gene product may reduce or eliminate 
the symptoms in patients with lupus nephritis. 

Panel 5 Islet Summary: Ag819 The CG551 17-01 gene has low levels of expression in 
placenta and islets (CTs=32-34). Thus, expression of this gene could be used to differentiate 
5 samples derived from these tissues from other samples on this panel. 

NOV6 (CG55690-01) 

Expression of gene CG55690-01 was assessed using the primer-probe sets Ag2256 and 
Ag4933, described in Tables 34A and 34B. Results of the RTQ-PCR runs are shown in Tables 
34C, 34D, 34E, 34F, 34G, 34H, and 34L 

10 Table 34A . Probe Name Ag2256 



Primers] Sequences 


Length jS tart Position 


ForwardJS'-cacgcactgccactataagg-S' (SEQ ID NO: 195) 


20 


1717 


Probe jTET-S'-cttgcacatgactaagacggacccct-S'-TAMRA (SEQ ID NO: 196) 


26 


1750 


Reverse js'-ctagaggtgtgtggggttctc-S' (SEQ ID NO: 197) 


21 | 1781 


Table 34B. Probe Name Ag4933 


Primers 


Sequences ]Length 


Start Position 


Forward 


S'-cacgcactgccactataagg-S' (SEQ ID NO: 198) 


20 


1717 


Probe 


TET-S'-cttgcacatgactaagacggacccct-S'-TAMRA (SEQ ID NO: 199) 


26 


1750 


Reverse 


5'-ctagaggtgtgtggggttctc-3' (SEQ ID NO:200) 


21 


1781 



Table 34C . CNS_neurodegeneration_vl.0 



Tissue Name 


Rel. Exp.(%) Ag2256, 
Run 207967145 


Tissue Name 


ReL Exp.(%) Ag2256, 
Run 207967145 


AD 1 Hippo 


83.5 


Control (Path) 3 
Temporal Ctx 


57.4 


AD 2 Hippo 


75.3 


Control (Path) 4 
Temporal Ctx 


31.4 


AD 3 Hippo 


19.5 


AD 1 Occipital Ctx 


33.7 


AD 4 Hippo 


13.1 


AD 2 Occipital Ctx 
(Missing) 


1.4 


AD 5 hippo 


92.0 


AD 3 Occipital Ctx 


57.8 


AD 6 Hippo 


57.8 


AD 4 Occipital Ctx 


27.0 


Control 2 Hippo 


49.7 


AD 5 Occipital Ctx 


15.2 


Control 4 Hippo 


12.3 


AD 6 Occipital Ctx 


29.3 


Control (Path) 3 
Hippo 


28.1 


Control 1 Occipital 
Ctx 


12.7 


AD 1 Temporal Ctx 


47.6 


Control 2 Occipital 
Ctx 


41.8 


AD 2 Temporal Ctx 


37.1 


Control 3 Occipital 


27.2 
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jCtx 




AD 3 Temporal Ctx 


49 0 


jControl 4 Occipital 
jctx 


27.7 


AD 4 Temporal Ctx i 


80 1 


Control (Path) 1 
jOccipital Ctx 


40.9 


AD 5 Inf Temporal 
Ctx 


58.2 


IControl (Path) 2 
JOccipital Ctx 


11.0 


AD 5 SupTemporal 
Ctx 




jControl (Path) 3 
jOccipital Ctx 


19.3 


AD 6 Inf Temporal 
Ctx 


28.9 


Control (Path) 4 
JOccipital Ctx 


22.5 


AD 6 Sup Temporal 
Ctx 


31.0 


jControl 1 Parietal 
jCtx 


1.5 


Control 1 Temporal 
Ctx 


7.1 


jControl 2 Parietal 
jCtx 


61.6 


Control 2 Temporal 
Ctx 


31 6 


Control 3 Parietal 
jCtx 


12.1 


Control 3 Temporal 
Ctx 


59.0 


jControl (Path) 1 
{Parietal Ctx 


20.7 


Control 4 Temporal 
Ctx 


44.8 


Control (Path) 2 
jParietal Ctx 


50.0 


Control (Path) 1 
Temporal Ctx 


100.0 


jControl (Path) 3 
jParietal Ctx 


52.1 


Control (Path) 2 
Temporal Ctx 


29.3 


Control (Path) 4 
jParietal Ctx 


15.8 



Table 34D . General_screening_panel_vl.5 



Tissue Name 


Rel. Exp.(%) 
Ag22S6, Run 
229393821 


Rel. Exp.(%) 
Ag4933, Run 
228843452 


Tissue Name 


Rel. Exp.(%) 
Ag2256, Run 
229393821 : 


Rel. Exp.(%) 
Ag4933, Run 
228843452 


Adipose 


8.1 


4.3 


Renal ca. TK-10 


4.1 1 


6.5 


Melanoma* 
Hs688(A),T 


4.1 


4.3 


Bladder 


2.6 


2.0 


Melanoma* 
Hs688(B).T 


1.0 


2.8 


Gastric ca. (liver 
met.)NCI-N87 


0.3 


0.0 


Melanoma* 
M14 


19.6 


27.0 


Gastric ca. 
KATO III 


0.0 


0.0 


Melanoma* 
LOXIMVI 


0.9 


0.0 


Colon ca. SW- 
948 


5.2 


1.0 


Melanoma* 
SK-MEL-5 


30.6 


24.7 


Colon ca. SW480 


48.0 


79.0 


Squamous cell 

carcinoma 

SCC-4 


0.4 


0.0 


Colon ca.* 

(SW480met) 

SW620 


31.4 


31.6 


Testis Pool 


6.2 


9.6 


Colon ca. HT29 


0.0 


1.4 


Prostate ca.* 


3.6 


3.3 


Colon ca. HCT- 


7.6 


7.5 
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(bone met) 
PC-3 






116 






Prostate Pool 


3.6 


2.6 


Colon ca. CaCo-2 


2.3 


9.7 


Placenta 


5.3 


2.2 


Colon cancer 
tissue 


0.8 


2.2 


Uterus Pool 


0.2 


0.0 


Colon ca. 
SW1116 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


2.5 


5.4 


Colon ca. Colo- 
205 


0.0 


0.0 


Ovarian ca. 
SK-OV-3 


17.2 


13.6 


Colon ca. SW-48 


0.0 


1.1 


Ovarian ca. 
OVCAR-4 


ll.3 


12.9 


Colon Pool 


3.4 


5.3 


Ovarian ca. 
OVCAR-5 


15.0 


10.2 


Small Intestine 
Pool 


2.7 


1.0 


Ovarian ca. 
IGROV-l 


3.2 


12.1 


Stomach Pool 


0.0 


1.0 


Ovarian ca. 
OVCAR-8 


25.9 


36.9 


Bone Marrow 
Pool 


0.8 


1.9 


Ovary 


l.l 


0.3 


Fetal Heart 


0.0 


0.0 


Breast ca. 
MCF-7 


4.0 


1.9 


Heart Pool 


0.0 


0.2 


Breast ca. 
MDA-MB- 
23 1 


0.9 


1.0 


T vmnh MnHf» 

Pool 


4.2 


2.1 


Breast ca. BT 
549 


7.7 


17.4 


Fetal Skeletal 
Muscle 


6.2 


8.9 


Breast ca. 
T47D 


3.8 


6.9 


Skeletal Muscle 
Pool 


23.2 


30.1 


Breast ca. 
MDA-N 


0.0 


0.0 


Spleen Pool 


0.8 


1.1 


Breast Pool 


0.7 


0.0 


Thymus Pool 


2.1 


0.9 


Trachea 


14.9 


15.8 


CNS cancer 
(glio/astro) U87- 
MG 


0.0 


0.0 


Lung 


0.0 


0.0 


CNS cancer 
(glio/astro) U- 
118-MG 


0.0 


0.0 


Fetal Lung 


3.5 


4.6 


CNS cancer 
(neuro;met) SK- 

\T AO 


0.7 


0.0 


Lung ca. NCI- 
N417 


17.9 


41.8 


CNS cancer 
(astro) SF-539 


2.6 


7.0 


Lung ca. LX- 
l 


4.6 


6.0 


CNS cancer 
(astro) SNB-75 


15.5 


16.8 


Lung ca. NCI- 


100.0 


100.0 


CNS cancer 


13.5 


16.5 
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H146 






(glio)SNB-19 






Lung ca. 
SHP-77 


2.3 


3.0 


CNS cancer 
(glio)SF-295 j 


0.0 


0.0 


Lung ca. 
A549 


0.0 


4.6 


Brain 

(Amygdala) Pool 


ll.4 


13.3 


Lung ca. NCI- 
H526 


6.0 


2.5 


Brain 

(cerebellum) 


21.0 


19.5 


Lung ca. NCI- 
H23 


26.8 


35.4 


Brain (fetah 


11.9 


18.4 


T lino pa TVf ,, T- 

H460 


27.9 


29.9 


Brain 

(Hippocampus) 
Pool 


7.3 


7.1 


Lung ca. 
HOP-62 


0.0 


3.0 


Cerebral Cortex 
Pool 


6.2 


7.6 


Lung ca. NCI- 
H522 


16.7 


17.4 


Brain (Substantia 
nigra) Pool 


13.7 


11.0 


Liver 


0.1 


2.4 


Brain (Thalamus) 
Pool 


9.8 


11.7 


Fetal Liver 


6.2 


4.6 


Brain (whole) 


8.5 


17.7 


Liver ca. 
HepG2 


4.7 


8.2 


Spinal Cord Pool 


17.1 


15.3 


Kidney Pool 


1.8 


4.2 


Adrenal Gland 


0.7 


2.6 


Fetal Kidney 


2.0 


0.0 


Pituitary gland 
Pool 


3.1 


8.0 


Renal ca. 786- 
0 


0.0 


0.0 


Salivary Gland 


1.6 


8.0 


Renal ca. 
A498 


4.6 


6.7 


Thyroid (female) 


1.6 


2.7 


Renal ca. 
ACHN 


1.1 


3.5 


Pancreatic ca. 
CAPAN2 


0.0 


0.0 


Renal ca. UO- 
31 


2.2 


7.6 


Pancreas Pool 


2.1 


4.2 



Table 34E . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2256, Run 
148422104 


Rel. Exp.(%) 
Ag2256, Run 
148493664 


Tissue Name 


Rel. Exp.(%) 
Ag22S6, Run 
148422104 


Rel. Exp.(%) 
Ag2256, Run 
148493664 


Liver 

adenocarcinoma 


0.0 


0.0 


Kidney (fetal) 


1.3 


1.8 


Pancreas 


0.0 


0.9 


Renal ca. 786- 
0 


1.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. 
A498 


0.5 ; 


4.7 


Adrenal gland 


3.2 


4.1 


Renal ca. RXF 
393 


0.0 


0.0 


Thyroid 


0.0 


0.0 


Renal ca. 


1.4 


2.3 
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ACHN 






Salivary gland 


7.9 


5.5 


Renal ca. UO- 
31 


0.0 


6.1 


Pituitary gland 


12.2 


1.7 


Renal ca. TK- 
10 


0.0 


0.0 


Brain (fetal) 


1.3 


1.6 


Liver 


0.0 


o.u 


Brain (whole) 


11.7 


20.2 


Liver (fetal) 


1.2 


12.9 


Brain (amygdala) 


18.8 


31.0 


Liver ca. 

(hepatoblast) 

HepG2 


2.1 


0.0 


Brain (cerebellum) 


0.0 


0.0 


Lung 


1.2 


0.0 


Brain 

(hippocampus) 


85.9 


95.3 


Lung (fetal) 


2.8 


2.2 


Brain (substantia 
nigra) 


8.9 


10.9 


Lung ca. 
(small cell) 
LX-1 


0.0 


4.4 


Brain (thalamus) 


70.7 


39.5 


Lung ca. 
(small cell) 
NCI-H69 


23.5 


30.8 


Cerebral Cortex 


17.1 


11.9 


Lung ca. 
(sxell var.) 
SHP-77 


0.2 


3.8 


Qninal pryrH 


2 7 


4.0 


Lung ca. (large 
cell)NCI-H460 


8.5 


2.9 


elin/a<itrn T IR7-MG 


0 0 


0 9 


Lung ca. (non- 
sm. cell) A549 


1.6 


2.2 


glio/astroU-118- 
MG 


0.0 


0.0 


Lung ca. (non- 
s.cell) NCI« 
H23 


8.8 


13.6 


astrocytoma 
SW1783 


12.4 


12.4 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


1.7 


neuro*; met SK-N- 
AS 


0.0 


0.0 


Lung ca. (non- 

s.cl)NCI- 

H522 


6.0 


10.1 


astrocytoma SF- 
539 


1.6 


7.0 


Lung ca. 
(squam.) SW 
900 


1.0 


4.7 


a^trnrvtoma ^TNHR- 

Ui)U \JK>jf tV/tlld i_>l ^ i~* 

75 


0.0 


4.5 


Lung ca. 
(squam.) NCI- 
H596 


31.9 


27.9 i 


glioma SNB-19 


0.0 


0.0 


Mammary 
gland 


0.0 


5.1 


glioma U251 


0.0 


0.0 


Breast ca.* 
(pl.ef)MCF-7 


0.0 


0.0 


glioma SF-295 


0.0 


0.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


0.0 


0.0 
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Heart (fetal) 


1.1 


2.1 


Breast ca* 
(pier) T47D 


2.5 


3.4 


Heart 


0.0 


0.0 


Breast ca. BT- 
549 


7.3 


6.3 


Skeletal muscle 
(fetal) 


100.0 


100.0 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


1.1 


11.7 


Ovary 


2.1 


4.5 


Bone marrow 


2.9 


0.0 


Ovarian ca. 
OVCAR-3 


0.0 


2.0 


Thymus 


0.0 


2.3 


Ovarian ca. 
OVCAR-4 


1.3 


2.0 


Spleen 


0.6 


0.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


T.vmnh nndp 


1 3 


3 4 


Ovarian ca. 
OVCAR-8 


3.2 


0.0 


Colorectal 


5.4 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


0.6 


2.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


1.5 


2.0 


Small intestine 


15.6 


11.7 


Uterus 


1.1 


l.l 


Colon ca.SW480 


15.9 


33.2 


Placenta 


2.1 


2.5 


Colon ca.* 

SW620(SW480 

met) 


1.3 


0.0 


Prostate 


5.7 


11.6 


Colon ca. HT29 


0.0 


0.0 


Prostate ca.* 
(bone met)PC- 
3 


1.1 


0.0 


Colon ca. HCT- 
116 


0.0 


0.0 


Testis 


40.9 


85.3 


Colon ca CaCo-2 


1.2 


1.3 


Melanoma 
Hs688(A).T 


2.3 


0.0 


Colon ca 
tissue(OD03866) 


0.0 


0.0 


Melanoma* 
(met) 

Hs688(B).T 


1.3 


5.7 


Colon ca. HCC- 
2998 


8.9 


13.6 


Melanoma 
UACC-62 


6.8 


2.2 


Gastric ca.* (liver 
met)NCI-N87 


0 0 




Melanoma 
M14 


7.7 


14.6 


Bladder 


0.0 


2.6 


Melanoma 
LOXIMVI 


0.0 


0.0 


Trachea 


18.4 


15.5 


Melanoma* 
(met) SK- 
MEL-5 


3.7 


9.2 


Kidney 


0.0 


1.0 


Adipose 


2.4 


2.3 



Table 34F . Panel 2D 
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Tissue Name 


Rel. Exp.(%) 
Ag2256, Run 
148422111 


Rel. Exp.(%) 
Ag2256, Run 
148493675 


Tissue Name 


Rel. Exp.(%) 
Ag2256, Run 
148422111 


Rel. Exp.(%) 
Ag2256, Run 
148493675 


Normal Colon 


3.3 


5.0 


Kidney 
Margin 
8120608 


6.7 


0.0 


CC Well to Mod 
Diff(OD03866) 


5.7 


1.0 


Kidney Cancer 
8120613 


0.0 


0.0 


CC Margin 
(OD03866) 


15.4 


5.8 


Kidney 
Margin 
8120614 


0.0 


0.0 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.0 


0.0 


Kidney Cancer 
9010120 


6.2 


0.0 


CC Marein 
(OD03868) 


0.0 


4.7 


Kidney 
Margin 
9010321 


3.1 


2.5 


CCModDiff 
(ODO3920) 


1 6 


11 1 

11.1 


Normal T Ttem^ 


6 3 


0.0 


CC Margin 
(ODO3920) 


0.0 


2.5 


Uterus Cancer 
064011 


0.0 


0.0 


CC Gr.2 ascend 
colon 

(OD03921) 


16.7 


2.2 


Normal 
Thyroid 


8.3 


4.9 


CC Margin 
(OD03921) 


5.6 


4.3 


Thyroid 

Cancer 

064010 


2.9 


0.0 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


2.5 


0.0 


Thyroid 

Cancer 

A302152 


0.0 


0.0 


Liver Margin 


7.7 


0.0 


Thyroid 
Margin 
A302153 


6.1 


10.3 


Colon mets to 

lung(OD04451- 

01) 


39.2 


31.6. 


Normal Breast 


12.9 


5.9 


Lung Margin 
(OD04451-02) 


0 0 


00 


Breast Cancer 
(OD04566) ; 


2.6 


3.9 


Normal Prostate 
6546-1 


21.9 


19.3 


Breast Cancer 
(OD04590-0:0 


0.0 


1.9 


Prostate Cancer 
(OD04410) 


10.6 


14.9 


Breast Cancer 
Mets 

(OD04590-03) 


6.0 


13.5 


Prostate Margin 
(OD04410) 


48.3 


30.1 


Breast Cancer 

Metastasis 

(OD04655-05) 


8.4 


0.0 
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Prostate Cancer 
(OD04720-01) 


14.1 


5.0 


Breast Cancer 
064006 


0.0 


5.0 


Prostate Margin 
(OD04720-02) 


21 5 


20 7 


Breast Cancer ; 
1024 


3.2 


6.5 


Normal Lung 
061010 


6 8 


9 0 


Breast Cancer 
9100266 | 


0.0 


0.0 


Lung Met to 

Muscle 

(OD04286) 


0.0 


1.1 


Breast Margin 
9100265 


3.1 


0.0 


Muscle Margin 
(OD04286) 


24.0 


9.3 


Breast Cancer 
A209073 


3.4 


3.2 


Lung Malignant 

Cancer 

(OD03126) 


5.4 


0.0 


Breast Marein 
A2090734 


6.7 


6.0 


Lung Margin 
(OD03126) 


9.7 


4.9 


Normal Liver , 


0.0 


0.0 


Lung Cancer 
(OD04404) 


13.7 


11.7 


Liver Cancer 
064003 


5.1 


0.0 


Lung Margin 
(OD04404) 


3.0 


2.4 


Liver Cancer 
1025 


0.0 


0.0 


Lung Cancer 
(OD04565) 


0.0 


0.0 


Liver Cancer ' 
1026 


5.0 


25.9 


Lung Margin 
(OD04565) 


0.0 


0.0 


Liver Cancer : 
6004-T 


0.0 


0.0 


Lung Cancer 
(OD04237-01) 


100.0 


100.0 


Liver Tissue 
6004-N 


5.0 


11.8 


Lung Margin 
(OD04237-02) 


0.0 


0.0 


Liver Cancer ! 
6005-T 


16.2 


18.4 


Ocular Mel Met 
to Liver 
(ODO4310) 


77.9 


73.2 


Liver Tissue 
6005-N 


0.0 


0.0 


Liver Margin 
(ODO4310) 


0.0 


3.0 


Normal 
Bladder 


4.5 


2.7 


Melanoma Mets 
to Lung 
(OD04321) 


39.5 


39.8 


Bladder 
Cancer 1023 


0.0 


1.1 


Lung Margin 
(OD04321) 


0.0 


4.9 


Bladder 

Cancer 

A302173 


7.3 


11.0 


Normal Kidney 


6.0 


4.1 


Bladder 
Cancer 

(OD04718-01) 


3.7 


0.0 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


2.9 


12.9 


Bladder 
Normal 
Adjacent 
(OD047 18-03) 


1.4 


5.4 


Kidney Margin 


3.7 


0.0 


Normal Ovary 


4.0 


8.0 
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(OD04338) 












Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


0.0 


0.0 


Ovarian 

Cancer 

064008 


8.1 


2.7 


Kidney Margin 
(OD04339} 


2.3 


0.0 


Ovarian 
Cancer 

(OD04768-07) 


13.7 


11.4 


Kidney Ca, Clear 
cell type 
(OD04340) 


2.5 


4.0 


Ovary Margin 


1.6 


2.0 


Kidney Margin 
(OD04340) 


9.3 


4.2 


Normal 
Stomach 


7.6 


1.5 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


0.0 


0.0 


Gastric Cancer 


1.7 


0.0 


Kidney Margin 
COD04348) 


2.9 


0.0 


Stomach 
Margin 

9060359 j 


5.6 


0.0 


Kidney Cancer 
(OD04622-01) 


11 3 


2 3 


Gastric Cancer 
9060395 


0.0 


2.5 


Kidney Margin 


0.0 


0.0 


Stomach 

Margin 

9060394 


3.5 


2.7 


Kidney Cancer 
(OD04450-01) 


12.7 


18.6 


Gastric Cancer 
9060397 


0.0 


0.0 


Kidney Margin 
(OD04450-03) 


0.0 


0.0 


Stomach 

Margin 

9060396 


0.0 


0.0 


Kidney Cancer 
8120607 


3.1 


4.8 


Gastric Cancer 
064005 


0.0 


0.0 



Table 34G . Panel 3D 



Tissue Name 


Rel.Exp.(%) 
Ag2256, Run 
170745682 


Tissue Name 


ReLExp.(%) ; 
Ag2256, Run 
170745682 


Daoy- Medulloblastoma 


0.5 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


12.8 


TE671- Medulloblastoma 


5.3 


ES-2- Ovarian clear cell 
carcinoma 


1.0 


D283 Med- 
Medulloblastoma 


7.0 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


1.5 


Ramos- Stimulated with 
PMA/ionomycin 14h _ 


0.0 


XF-498- CNS 


0.0 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 
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SF-268- Glioblastoma j 2.0 


Daudi- Burkitt's lymphoma 0.0 


T98G- Glioblastoma 


0.0 


U266- B-cell plasmacytoma 


0.2 


SK-N-SH- 

Neuroblastoma 

(metastasis) 


15.8 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RLr non-Hodgkin's B-cell 
lymphoma 


0.0 


Cerebellum 


6.4 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


6.5 


Jurkat- T cell leukemia 


0.0 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


0.0 


TF-1- Erythroleukemia 


0.7 


DMS-114- Small cell 
lung cancer 


22.2 


HUT 78- T-cell Ivmohoma 


0.0 


DMS-79- Small cell lung 
cancer 


0 0 


TT917- Histiocvtic Ivmnhoma 


3.6 


NCI-H146- Small cell 
lung cancer 


1UU.V 


KU-8 1 2- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 
lung cancer 


9.5 


769-P- Clear cell renal 
carcinoma 


0.0 


NCI-N417- Small cell 
lung cancer 


26.1 


Caki-2- Clear cell renal 
carcinoma 


0.9 


NCI-H82- Small cell 
lung cancer 


1.7 


SW 839- Clear cell renal 
carcinoma 


0.0 


NCI-H157- Squamous 
cell lung cancer 
(metastasis) 


0.0 


G401- Wilms' tumor 


0.0 


NCI-HI 155- Large cell 
lung cancer 


24.5 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


0.0 


NCI-H1299- Large cell 

Inner ranrpr 


14.9 


C AP AN- 1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727- Lung 
carcinoid 


1 8 

1 .0 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


0.1 


NCI-UMC-ll-Lung 
carcinoid 


1 7 


BxPC-3- Pancreatic 
adenocarcinoma 


1.5 


LX-1- Small cell lung 
cancer 


U.J 


HPAC- Pancreatic 
adenocarcinoma 


0.0 


Colo-205- Colon cancer 


0.0 


MIA PaCa-2- Pancreatic 
carcinoma 


1.4 


KM 12- Colon cancer 


4.4 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


1.4 


KM20L2- Colon cancer 


0.0 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


4.6 


NCI-H716- Colon cancer 


7.2 


T24- Bladder carcinma 
(transitional cell) 


0.0 
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SW-48- Colon 
adenocarcinoma 


0.0 


5637- Bladder carcinoma 


0.0 


SW1116- Colon 
adenocarcinoma 


0.0 


HT-1 197- Bladder carcinoma 


0.0 


LS 174T- Colon 
adenocarcinoma 


0.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


0.0 ! 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


3.5 


SW-480- Colon 
adenocarcinoma 


0.0 


HT-1080- Fibrosarcoma 


0.0 


NCI-SNU-5- Gastric 
carcinoma 


6.7 


MG-63- Osteosarcoma 


0.0 


KATO ID- Gastric 
carcinoma 


23.2 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


0.0 


NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


0.0 


NCI-SNU-1- Gastric 
carcinoma 


0.0 


A431- Epidermoid carcinoma 


0.0 


RF-1- Gastric 
adenocarcinoma 


0.9 


WM266-4- Melanoma 


4.9 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


4.1 


NCI-N87- Gastric 
carcinoma 


0.0 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.3 


SCC-9- Squamous cell 
carcinoma of tongue 


0.0 


RL95-2- Uterine 
carcinoma 


2.0 


SCC-15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Table 34H. Panel 4. ID 



Tissue Name 


Rel. Exp.(%) 
Ag4933, Run 
223597253 


Tissue Name 


Rel. Exp.(%) 
Ag4933, Run 
223597253 


Secondary Thl act 


1.5 


HUVEC IL-lbeta 

— , , , .„,,, ■ — ■■ r—n- -, -n. il i 


0.4 


Secondary Th2 act 


1.5 


HUVEC IFN gamma ! 


1.6 


Secondary Trl act 


2.5 


HUVEC TNF alpha + IFN 
gamma 


1.9 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4j 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


1.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


13.4 


Primary Thl act 


7.1 


Lung Microvascular EC 


3.4 
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TNFalpha + IL-lbeta 




Primary Th2 act 


7.1 


Microvascular Dermal EC 
none 


0.7 


Primary Trl act 


3.5 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


4.8 


Primary Thl rest 


0.8 


Bronchial epithelium 
TNFalpha + ELlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL- 1 beta 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


Coronery artery SMC 
TNFalpha + EL- 1 beta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


1.4 


Astrocytes TNFalpha + 
IL-lbeta 


2.7 


Secondary CD8 
lymphocyte act 


2.3 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 
PMA/ionomycin 


0.9 


2ry Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


CCD 1106 (Keratmocytes) 
none 


0.0 


LAK cells rest 


1.3 


CCD1 106 (Keratmocytes) 

TKTTTo1*\Vio 4- TT 1 Koto 

i iNr aipna t jlu- i oeia 


4.6 


LAK cells IL-2 


0.0 


Liver cirrhosis 


0.5 


LAK cells IL-2+IL- 12 


0.0 


NCI-H292 none 


1.5 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells IL-2+IL-18 


0.0 


NCI-H292 IL-9 


0.0 


LAK cells 

15 A /irtTiAtn\/^i r\ 
x lVL/V lUIIUIliy 


0.0 


NCI-H292 IL-13 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 3 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + IL- 1 
beta 


0.0 


i wo way MLiK / oay 


1 0 


LrUng noroDiasi none 


ft 7 


PBMC rest 


0.0 


Lung fibroblast TNF alpha 

+ TT -1 heta 


1.5 


PBMC PWM 


1.5 


Lung fibroblast IL-4 


3.3 


PBMC PHA-L 


o.o 


Lung fibroblast IL-9 


4.4 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-13 


4.2 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IFN 
gamma 


2.6 
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B lymphocytes PWM 


1.6 


Dermal fibroblast 
CCD1070 rest 


1.7 


B lymphocytes CD40L 
and EL-4 


0.9 


Dermal fibroblast 
CCD1070TNF alpha 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


3.6 


EOL-1 dbcAMP 
rjyu\j lonomycin 


0.0 


Dermal fibroblast IFN 

gall una 


0.0 


ucnanuc ceus none 




T"*1 arm d 1 ^1»YY"»mI Sci TT A. 

JUCI IUal riOiODldSl LLi-H 


3.0 


uencntic ceus Lro 




jjermaj riDroDiasis resi 




jjenonuc ceus ann- 
CD40 


0.0 


Neutrophils TNFa+LPS 


4.8 


Monocytes rest 


0.0 


Neutrophils rest 


3.4 


Monocytes LPS 


0.0 


Colon 


3.8 


Macrophages rest 


0.0 


Lung 


6.3 


Macrophages LPS 


1.6 


Thymus 


38.4 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC starved 


1.7 






Table 341. Panel 4D 


Tissue Name 


Rel. Exp.(%) 
Ag2256, Run 
148493657 


Tissue Name 


Rel. Exp.(%) 
Ag2256, Run 
148493657 


Secondary Thl act 


1.6 


HUVEC IL-lbeta 


3.6 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


0.0 


Secondary Trl act 


7.7 


HUVEC TNF alpha + IFN 
gamma j 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-1 1 


4.1 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


12.9 


Primary Thl act 


11.1 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


5.5 


Primary Th2 act 


17.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


7.9 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


23.5 


Primary Thl rest 


4.7 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


3.9 


Small airway epithelium 
TNFalpha + IL-lbeta 


3.8 


CD45RACD4 
lymphocyte act 


5.6 


Coronery artery SMC rest 


0.0 



360 



WO 02/055705 



PCT/US02/00609 



CD45ROCD4 
lymphocyte act 


3.8 


Coronery artery SMC 
TNFalpha + IL-1 beta 


3.4 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


20.7 


Secondary CD8 
lymphocyte act 


2.3 


KU-8 12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CH11 


3.8 


CCD 1 106 (Keratinocytes) 
none 


8.2 


LAK cells rest 


0.0 


CCD1 106 (Keratinocytes) 

TMFalrVhfl + TT - 1 h<*ta 


16.5 


LAK cells IL-2 


3.9 


Liver cirrhosis 


36.6 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


0.0 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292 none 


0.0 


T A V TT TT 1Q 

LAK CeilS 1L- 1 0 


1.0 




0 0 


LAK cells 

it ivi/v lonornycin 


9.4 


NCI-H292 IL-9 


4.0 








4 5 


Two Way MLR 3 day 


0.0 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


3.1 


HPAEC none 


A O 

4.5 


Two Way MLR 7 day 


7.8 


HPAEC TNF alpha + IL-l 
beta 


3.4 


PBMC rest 


0.0 


Lung fibroblast none 


o.o ! 


PBMC PWM 


3.2 


Lung fibroblast TNF alpha; 
+ IL-l beta 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-4 


2.6 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


9.3 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-l 3 


11.8 


B lymphocytes PWM 


20.9 


Lung fibroblast IFN 
gamma 


7.1 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast 
CCD1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


0.0 




EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
LLUlu/U LL-1 beta 


27.4 


Dendritic cells none 


4.1 


Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


3.0 


Dendritic cells anti- 
CD40 


0.0 


IBD Colitis 2 


4.0 
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Monocytes rest 


0.0 


IBD Crohn's 


3.6 


Monocytes LPS 


0.0 


JCoion 


100.0 


Macrophages rest 


L 00 


|Lung ... . 


45.1 


Macrophages LPS 


2.4 


jThymus 


0.0 


HUVEC none 


0.0 


jKidney 


3.6 


HUVEC starved 


0.0 j 





CNSneurodegenerationvl.O Summary: Ag2256 Expression of the CG55690-01 gene is 
not differentially expressed in Alzheimer's disease, based on the expression in this panel. 
However, these results confirm expression of this gene in the brain. Please see 
5 General screening panel vl .5 for discussion of utility of this gene in the central nervous 
system. 

General_screening_panel_yL5 Summary: Ag2256/Ag4933 Two experiments with the 
same probe and primer set show highest expression of the CG55690-01 gene in a sample 
derived from a lung cancer cell line (NCI-H146) (CTs=30). In addition, there are a number of 
10 lung cancer cell lines expressing this gene as well as colon cancer and ovarian cancer cell 
lines. Thus, the expression of this gene could be used to distinguish NCI-H146 cells from 
other samples in the panel. Moreover, therapeutic modulation of this gene, through the use of 
small molecule drugs, protein therapeutics or antibodies might be of benefit in the treatment of 
lung cancer, colon cancer or ovarian cancer. 

15 This gene also has moderate expression in adipose, adult and fetal skeletal muscle, and 
pituitary. Although this gene product has no reported associations with metabolic 
disease/metabolism, its expression profile suggests that it may be a monoclonal antibody target 
for the treatment of metabolic and endocrine disease, including obesity and Types 1 and 2 
diabetes. 

20 In addition, this gene is expressed at low levels in all CNS regions examined. This gene is a 
homolog of Frizzled. Frizzled genes play a role in cell fate determination. Therefore, this gene 
may be of use in stem cell research and therapy, specifically to control the differentiation of 
stem cells into post-mitotic neurons. 

References: 

25 Moriwaki J, Kajita E, Kirikoshi H, Koike J, Sagara N, Yasuhiko Y, Saitoh T, Hirai M, Katoh 
M, Shiokawa K. Isolation of Xenopus frizzled-lOA and frizzled-lOB genomic clones and their 
expression in adult tissues and embryos. Biochem Biophys Res Commun 2000 Nov 
19;278(2):377-84 
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Frizzled genes, encoding WNT receptors, play key roles in cell fate determination. Here, we 
isolated two Xenopus frizzled genes (XfzlOA and XfzlOB), probably reflecting 
pseudotetraploidy in Xenopus. XfzlOA (586 amino acids) and XfzlOB (580 amino acids) both 
encoded by a single exon, consisted of the N-terminal cysteine-rich domain, seven 
5 transmembrane domains, and the C-terminal Ser/Thr-X-Val motif. XfzlOA and XfzlOB were 
97.0% identical at the amino acid level, and XfzlOB was 100% identical to previously 
reported Xfz9, yet XfelOA was 85.3% and 62.4% identical to FZD10 and FZD9, respectively. 
XfzlO mRNA appeared as 3.4 kb in adult tissues and embryos. RT-PCR analyses revealed the 
expression of more XfzlOA mRNA in stomach, kidney, eye, skeletal muscle, and skin, and 
10 more XfzlOB mRNA in heart and ovary, but in embryos, two mRNAs were equally expressed 
from the blastula stage with their peak expression at the late gastrula stage. The main site of 
XfzlO mRNA expression was neural fold at the neurula stage and the dorsal region of 
midbrain, hindbrain, and spinal cord at the tadpole stage. These results suggest that XfzlO has 
important roles in neural tissue formation. 

15 Panel 1.3D Summary: Ag2256 Two experiments with the same probe and primer set show 
highest expression of the CG55690-01 gene in fetal skeletal muscle (CTs=31-33). This gene is 
expressed at much higher levels in fetal skeletal muscle than in adult skeletal muscle (CTs=36- 
37). Therefore, expression of this gene could be used to differentiate between adult and fetal 
skeletal muscle. In addition, the higher levels of expression in fetal skeletal muscle suggest 

20 that the protein product may enhance muscular growth or development in the fetus and thus 
may also act in a regenerative capacity in the adult. Therefore, therapeutic modulation of the 
protein encoded by this gene could be useful in treatment of muscle related diseases. More 
specifically, treatment of weak or dystrophic muscle with the protein encoded by this gene 
could restore muscle mass or function. 

25 This panel also shows expression of this gene in the CNS. Please see General Screening Panel 
1.5 for a discussion of utility of this gene in the central nervous system. 

Panel 2D Summary: Ag2256 The expression of the CG55690-01 gene was assessed in two 

independent runs in panel 2D with excellent concordance between runs. The expression of this 

gene is found to be highest in a sample derived from a lung cancer (CTs-30). In addition, 

30 other lung cancers were found to express this gene, while their normal adjacent tissue 

counterparts were low to undetectable for the expression of this gene. This expression is 

consistent with the expression seen in General_screening_panel_vl.5. Thus, the expression of 

this gene could be used to distinguish lung cancer samples from other samples in the panel 

and, in particular, normal adjacent lung tissue. Moreover, therapeutic modulation of this gene, 
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through the use of small molecule drugs, antibodies or protein therapeutics might be beneficial 
in the treatment of lung cancer. 

Panel 3D Summary: Ag2256 The expression of the CG55690-01 gene appears to be highest 
in a sample derived from a lung cancer cell line (NCI-H146)(CT=30). In addition, there is a 
5 cluster of lung cancer cell lines that appear to be expressing this gene, consistent with 
expression seen in previous panels. Thus, the expression of this gene could be used to 
distinguish NCI-H146 cells from other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics might be beneficial in the treatment of lung cancer. 

10 Panels 4.1 D and 4D Summary: Ag4933 The CG55690-01 gene, a frizzled 9 homolog, is 
expressed at moderate levels in kidney (CT=31.31) and thymus (CT=32.69). Expression was 
analyzed independently with panel 4D and found to be at low levels in colon (CT=33.55) and 
lung (CT=34.7). Therefore, antibodies or small molecule antagonists that block the function of 
the CG5 5690-01 product may be useful to reduce or eliminate the symptoms in patients with 

1 5 diseases of kidney, thymus, colon, and lung. 

Panel 5 Islet Summary: Ag2256 Expression of the CG55690-01 gene is low/undetectable in 
all samples on this panel (CTs>35). (Data not shown.) 

NOV1 (CG56008-01) 

Expression of gene CG56008-01 was assessed using the primer-probe set Ag2169, described 
20 in Table 35A. Results of the RTQ-PCR runs are shown in Tables 35B, 35C, 35D and 35E. 

Table 35A . Probe Name Ag2169 



Primers 


Sequences 


Lengthjstart Position 


Forward 


S'-cccgaaaaggctttatgtattc-S' (SEQ ID NO:201) 


22 j 856 


Probe 


TET-S'-cagaaacacaaatgaaaatcctcaggaO'-TAMRA (SEQ ID NO:202) 


27 j 878 


Reverse 


S'-tgtcagtagctttgatgcattgO' (SEQ ID NO:203) 


22 j 911 



Table 35B. Panel 1.3D 



Tissue Name 


Rel. Exp.(%) 
Ag2169, Run 
149923246 


Rel. Exp.(%) 
Ag2169, Run 
151268473 


| Tissue Name 


Rel. Exp.(%) 
Ag2169,Run 
149923246 


Rel. Exp.(%) 
Ag2169, Run 
151268473 


Liver 

adenocarcinoma 


1.8 


2.0 


jlCidney (fetal) 


1.1 


0.8 


Pancreas 


1.0 


0.4 


jRenal ca. 786- 

jo 


2.6 


1.7 


Pancreatic ca. 
CAP AN 2 


1.0 


1.0 


jRenal ca. 
]A498 


4.2 


3.2 
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Adrenal gland 


0.8 


0.6 


Renal ca. RXF 
393 


1.2 


0.8 


Thyroid 


2.0 


0.9 


Renal ca. 

APM1SJ 


2.6 


2.7 


Salivary gland 


1.2 


0.8 ' 


D Pn o| aq TTO- 
rvClld.1 id. wv/ 

31 


3.3 


2.4 


Pituitary gland 


3.1 


2.2 


Renal ca. TK- 
10 


2.0 


1-5 1 


D I dill ^ICldlJ 




1 7 


Liver 


n i 

U. 1 


0 1 


Brain (whole) 


2.6 


2.1 


Liver (fetal) 


0.5 


0.3 


Brain (amygdala) 


2.0 


1.1 


Liver ca. 

(hepatoblast) 

HepG2 


1.5 


1.3 


Brain (cerebellum) 


1 A 

1.4 


0.9 


Lung 


0.8 


0.6 


Brain 

(hippocampus) 


6.1 


4.5 


Lung (fetal) 


1.5 


1.5 


Brain (substantia 
nigra) 


0.5 


0.8 


Lung ca. 
(small cell) 
LX-1 


1.0 


0.7. 


Brain (thalamus) 


2.5 


2.0 


Lung ca. 
(small cell) 
NCI-H69 


10.0 


6.3 


Cerebral Cortex 


2.8 


3.1 


Lung ca. 
(s.cell var.) 
SHP-77 


3.9 


4.9 


Spinal cord 


1.6 


1.4 


Lung ca. (large 
cell)NCI-H460 


1.3 


1.2 


glio/astro U87-MG 


1.2 


0.8 


Lung ca. (non- 
sm. cell) A549 


0.9 ' 


0.6 


glio/astroU-118- 
MG 


12.0 


9.3 


Lung ca. (non- 
s.cell) NCI- 
H23 


5.4 


0.0 


astrocytoma 
SW1783 


2.8 


3.0 


Lung ca. (non- 
s.cell) HOP-62 


1.8 


2.0 


neuro*; met SK-N- 
AS 


10.7 


6.7 


Lung ca. (non- 

s.cl)NCI- 

H522 


1.8 


1.2 


astrocytoma SF- 
539 


1.7 


1.5 


Lung ca. 
(squam.) SW 
900 


1.2 


0.8 


astrocytoma SNB- 
75 


2.8 


J. 8 


Lung ca. 
(squam.) WCl- 
H596 


1 1 




glioma SNB- 19 


1.0 


0.9 


Mammary 
gland 


11.7 


10.4 


glioma U251 


0.8 


0.8 


Breast ca.* 
(pl.ef) MCF-7 


100.0 


100.0 
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glioma SF-295 


3.4 


3.0 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


2.5 


2.1 


Heart (fetal) 


0.4 


0.5 


Breast ca.* 
(pl.ef) T47D 


5.7 


3.3 


Heart 


0.2 


0.1 


Breast ca. BT- 
549 


4.5 


3.6 


Skeletal muscle 
(fetal) 


1.2 


1.4 


Breast ca. 
MDA-N 


2.6 


2.8 


Skeletal muscle 


0.2 


0.2 


Ovary 


2.0 


1.3 


Bone marrow 


0.4 


0.2 


Ovarian ca. 
OVCAR-3 


2.2 


2.0 


Thymus 


0.3 


0.3 


Ovarian ca. 
OVCAR-4 


0.3 


0.2 


Spleen 


1.1 


0.8 


Ovarian ca. 
OVCAR-5 


0.6 


0.5 


Lymph node 


0.8 


0.5 


Ovarian ca. 
OVCAR-8 


1.6 


0.9 


Colorectal 


0.3 


0.2 


Ovarian ca. 
IGROV-1 


0.8 


0.5 


Stomach 


1.5 


0.8 


Ovarian ca.* 
(ascites) SK- 
OV-3 


4.0 


3.2 


Small intestine 


0.9 


0.5 


Uterus 


1.1 


0.8 


Colon ca. SW480 


1.6 


1.2 


Placenta 


3.4 


2.1 


V^UlUll la. 

SW620(SW480 
met) 


0.7 


0.5 


Prostate 


5.5 


4.6 


Colon ca. HT29 


0.8 


0.6 


Prostate ca.* 
(bone met)PC- 
3 


2.0 


1.3 


Colon ca.HCT- 
116 


4.2 


3.1 


Testis 


1.9 


1.6 


Colon ca. CaCo-2 


0.9 


1.1 


Melanoma 
Hs688(A).T 


4.8 


4.8 


Colon ca. 
tissue(OD03866) 


1.3 


1.2 


Melanoma* 
(met) 

Hs688(B).T 


6.2 


5.2 


Colon ca. HCC- 
2998 


2.1 


1.6 


Melanoma 
UACC-62 


0.3 


0.3 


Gastric ca.* (liver 
met) NCI-N87 


2.U 


1.0 


Melanoma 
M14 


Z.o 




Bladder 


1.0 


0.6 


Melanoma 
LOX IMVI 


0.6 


0.4 


Trachea 


1.6 


1.6 


Melanoma* 
(met) SK- 


7.1 


5.1 
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1 




MEL-5 






Kidney j 0.5 


0.5 


Adipose 


1.2 


0.8 


Table 35C. Panel 2D 


Tissue Name 


Rel. Exp.(%) 
Ag2169,Run 
148722818 


Rel. Exp.(%) 
Ag2169, Run • 
149923296 ! 


Tissue Name 


Rel.Exp.(%) 
Ag2169, Run 
148722818 


Rel. Exp.(%) 
Ag2169, Run 
149923296 


Normal Colon 


3.2 


3.1 


Kidney 
Margin 
8120608 


0.3 


0.2 


CC Well to Mod 
Diff (OD03866) 


ft f\ 
v.u 


0 5 

U.J 


Kidney Cancer 
8120613 


04 


0 4 


CC A/faroin 

(OD03866) 


0.2 


0.4 


Kidney 
Margin 
8120614 


0.2 


0.2 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.1 


0.2 


Kidney Cancer 
9010320 


0.8 


0.9 


CC Margin 
(OD03868) 


0.2 


0.1 


Kidney 
Margin 
9010321 


0.5 


0.6 


CC Mod Diff 
(ODO3920) 


0.2 


0.2 


Normal Uterus 


0.0 


0.4 


CC Margin 
(ODO3920) 


0.3 


0.2 


Uterus Cancer 
064011 


1.8 


1.9 


CC Gr.2 ascend 
colon 

(OD03921) 


1.0 


1.1 


Normal 
Thyroid 


1.4 


1.8 


CC Margin 
(OD03921) 


0.3 


0.4 


Thyroid 

Cancer 

064010 


1.7 


1.9 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


1 ft 


1 8 
1 .o 


Thyroid 
A302152 


09 


0.9 


Liver Margin 
(ODO4309) 


0.5 


0.4 


Thyroid 
Margin 
A302153 


1.5 


1.5 


Colon mets to 

lung(OD04451- 

01) 


0.2 


0.2 


Normal Breast 


3.9 


4.9 


Lung Margin 
(OD04451-02) 


0.4 


0.3 


Breast Cancer 
(OD04566) 


19.8 


26.2 


Normal Prostate 
6546-1 


7.7 


7.9 


Breast Cancer 
(OD04590-01) 


46.7 


45.7 


Prostate Cancer 
(OD04410) 


15.1 


18.7 


Breast Cancer 
Mets 


43.2 


57.8 
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/r\T\/V A C C\f\ A^\ ' 

(OD04590-G3) 






Prostate Margin 
(OD04410) 


n a 

7.4 


7.9 


Breast Cancer j 

Metastasis 

(OD04655-05) 


100.0 


100.0 


Prostate Cancer 
(OD04720-01) 


3.4 


4.0 


Breast Cancer 
064006 


2.4 


2.7 


Prostate Margin 
(OD04720-02) 


6.7 


7.3 


Breast Cancer 

1 At A 

1024 


2.5 


2.3 


Normal Lung 
061010 


1.4 


1.6 


Breast Cancer 
9100266 


41.2 


45.7 


Lung Met to 

Muscle 

(OD04286) 


1.4 


1.5 


Breast Margin 
9100265 


5.0 


5.7 


Muscle Margin 
(OD04286) 


0.7 


0.7 


Breast Cancer 
A209073 


4.0 


5.4 


Lung Malignant 

Cancer 

(OD03126) 


1.7 


2.0 


Breast Margin 
A2090734 


A 1 

4.1 


O.o 


Lung Margin 
(OD03126) 


1.1 


1.3 ; 


Normal Liver 


0.2 


0.3 


Lung Cancer 
(OD04404) 


2.0 


2.6 


Liver Cancer i 
064003 


0.2 


0.2 


Lung Margin 
(OD04404) 


1.0 


1.2 


Liver Cancer 
1025 


0.2 


0.1 


Lung Cancer 
(OD04565) 


1.0 


1.1 


Liver Cancer : 
1026 


0.3 


0.2 


Lung Margin 
(OD04565) 


0.5 


0.5 


Liver Cancer : 
6004-T 


0.2 


0.2 


Lung Cancer 
(OD04237-01) 


3.1 


. jLiver Tissue 
5A ]6004-N 


0.5 


0.5 


Lung Margin 
(OD04237-02) 


0.9 


f n jLiver Cancer 
U 6005-T 


0.2 


0.2 


Ocular Mel Met 
to Liver 

//"Vr"\/""\ A *> "1 /*V\ 

(ODO4310) 


3.7 


. 1 Liver Tissue 
6005-N 


0.1 


0.1 


Liver Margin 
(ODO4310) 


0.2 


n . jNormal 
U * 4 jBladder 


1.5 


1.4 


Melanoma Mets 
to Lung 
(OD04321) 


3.5 


A n Bladder 
U Cancer 1023 


0.3 


0.3 


Lung Margin 
(OD04321) 




Bladder 
1.4 Cancer 
]A302173 


1 7 


1 8 


Normal Kidney 


2.5 


Bladder 
3.1 Cancer 

|(OD04718-01) 


3.0 


3.3 


Kidney Ca, 


2.8 


2.8 jBladder 


2.9 


1.4 
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Nuclear grade 2 
(OD04338) 






Normal 
Adjacent 
fOD047 18-031 






Kidney Margin 
(OD04338) 


1.8 


1.9 


Normal Ovary 


0.3 


0.3 


Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


0.7 


0.6 


Ovarian 

Cancer 

064008 


3.3 


3.0 


Kidney Margin 
(OD04339) 


14 


.1.4 


Ovarian 
Cancer 

fOD04768-07) 

1 Vfv 1 / W VIM 


3.1 


3.1 


Kidney Ca, Clear 
cell type 


2.5 


3.1 


Ovary Margin 
(OD04768-08) 


0.4 


0.5 


Kidney Margin 
(OD04340) 


1.8 


1.9 


Normal 
Stomach 


0.5 


0.5 


Kidney Ca, 
Nuclear grade 3 
fOD04348^ 


1.0 


0.9 


Gastric Cancer 
9060358 


0.2 


0.2 


ICidney Margin 
(OD04348) 


1.5 


1.7 


Stomach 

Margin 

9060359 


0.4 


0.4 


Kidney Cancer 
COD04622-01} 


0.9 


0.9 


Gastric Cancer 
9060395 


0.8 


0.7 


Kidney Margin 
(OD04622-03) 


0.2 


0.1 


Stomach 

Margin 

Q0fi0^94 

7vUvJ7t 


0.5 


0.5 


Kidney Cancer 
(OD04450-01) 


1.1 


1.0 


Gastric Cancer 
9060397 


1.0 


0.9 


Kidney Margin 
(OD04450-03) 


1.4 


1.5 


Stomach 

Margin 

9060396 


0.1 


0.1 


Kidney Cancer 
8120607 


0.5 


0.4 


Gastric Cancer 
064005 


1.0 


0.8 



Table 35D. Panel 3D 



Tissue Name 


Rel. Exp.(%) 
Ag2169, Run 
170745433 


Tissue Name 


Rel. Exp.(%) 
Ag2169, Run 
170745433 


Daoy- Medulloblastoma 


3.2 


Ca Ski- Cervical epidermoid 
carcinoma (metastasis) 


11.6 


TE671- Medulloblastoma 


1.2 


ES-2- Ovarian clear cell 
carcinoma 


4.4 


D283 Med- 
Medulloblastoma 


19.2 


Ramos- Stimulated with 
PMA/ionomycin 6h 


5.0 


PFSK-1- Primitive 
Neuroectodermal 


16.4 


Ramos- Stimulated with 
PMA/ionomycin 14h 


6.2 
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XF-498- CNS 


15.5 


MEG-01- Chronic 
myelogenous leukemia 
(megokaryoblast) 


3.3 


SNB-78- Glioma 


20.3 


Raji- Burkitt's lymphoma 


1.2 


SF-268- Glioblastoma 


2.5 


Daudi- Burkitt's lymphoma 


4.6 


T98G- Glioblastoma 


5.4 


U266- B-cell plasmacytoma 


11.4 


SK-N-SH- 

Neuroblastoma 

(metastasis) 


16.5 


CA46- Burkitt's lymphoma 


i 1 
2.1 


SF-295- Glioblastoma 


7.2 


RL- non-Hodgkin's B-cell 
lymphoma 


0.6 


Cerebellum 


6.1 


JM1- pre-B-cell lymphoma 


3.0 


Cerebellum 


2.5 


Jurkat- T cell leukemia 


11.7 


NCI-H292- 
Mucoepidermoid lung 
carcinoma 


32.8 


TF- 1 - Erythroleukemia 


2.9 


DMS-1 14- Small cell 
lung cancer 


9.1 


HUT 78- T-cell lymphoma 


2.9 


DMS-79- Small cell lung 
cancer 


100.0 


U937- Histiocytic lymphoma 


4.2 


NCI-H146- Small cell 
lung cancer 


31.6 


KU-8 1 2- Myelogenous 
leukemia 


1.3 


NCI-H526- Small cell 
lung cancer 


25.0 


769-P- Clear cell renal 
carcinoma 


11.3 


NCI-N417- Small cell 
lung cancer 




Caki-2- Clear cell renal 
carcinoma 


8 0 


NCI-H82- Small cell 
lung cancer 


10 1 


SW 839- Clear cell renal 
carcinoma 


2.6 


NCI-HI 57- Squamous 
cell lung cancer 
(metastasis) 


12.9 


G401- Wilms 1 tumor 


4.1 


NCI-H1155- Large cell 
lung cancer 


1 7 7 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


12 3 


TsJPT HI 900- T arop ppll 
inv^i-xi i Lyy- j_r<ugc ecu 

lung cancer 


15.0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


2.2 


NCI-H727- Lung 
carcinoid 


4.0 


SU86.86- Pancreatic 
carcinoma (liver metastasis) 


3.2 


NCI-UMC-ll-Lung 
carcinoid 


21.3 


BxPC-3- Pancreatic 
adenocarcinoma 


4.8 


LX-1- Small cell lung 
cancer 


6.1 


HP AC- Pancreatic 
adenocarcinoma 


10.4 


Colo-205- Colon cancer 


3.9 


MIA PaCa-2- Pancreatic 
carcinoma 


3.4 


KM12- Colon cancer 


6.1 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


22.1 
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KM20L2- Colon cancer 


3.5 


PANC-1- Pancreatic 
epithelioid ductal carcinoma 


14.1 


NCI-H716- Colon cancer 


8.8 


T24- Bladder carcinma 
(transitional cell) 


10.7 


SW-48- Colon 
adenocarcinoma 


4.2 


5637- Bladder carcinoma 


11.8 


SW111 6- Colon i 
adenocarcinoma 


6.3 


HT-1197- Bladder carcinoma 


4.2 


LS 174T- Colon 
adenocarcinoma 


3.4 


UM-UC-3- Bladder carcinma 
(transitional cell) 


2.5 


SW-948- Colon 
adenocarcinoma 


0.8 


A204- Rhabdomyosarcoma 


4.3 


SW-480- Colon 
adenocarcinoma 


3.2 


HT-1080- Fibrosarcoma 


15.3 


NCI-SNU-5- Gastric 
carcinoma 


1.4 


MG-63- Osteosarcoma 


3.5 


KATO III- Gastric 
carcinoma 


11.0 


SK-LMS-1 - Leiomyosarcoma 
(vulva) 


10.2 


NCI-SNU-1 6- Gastric 
carcinoma 


7.2 


SJRH30- Rhabdomvo sarcoma 
(met to bone marrow) 


3.1 


NCI-SNU-1- Gastric 
carcinoma 


9.2 


A43 1 - Epidermoid carcinoma 


4.8 


RF-1- Gastric 
adenocarcinoma 


6.1 


WM266-4- Melanoma 


11.0 


RF-48- Gastric 
adenocarcinoma 


9.5 


DIJ 145- Prostate carcinoma 
(brain metastasis) 


0.0 


MKN-45- Gastric 
carcinoma 


12.8 


MDA-MB-468- Breast 
adenocarcinoma 


5.5 


NCI-N87- Gastric 
carcinoma 


4.4 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


OVCAR-5- Ovarian 
carcinoma 


0.5 


SCC -9- Squamous cell 
carcinoma of tongue 


A A 

0.0 


RL95-2- Uterine 
carcinoma 


5.4 


SCC-15- Squamous cell 
carcinoma of tongue 


0.0 


HelaS3- Cervical 
adenocarcinoma 


11.7 


CAL 27- Squamous cell 
carcinoma of tongue 


7.3 



Table 35E . Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Ag2169, 

Run 
148725333 


Rel. 
Exp.(%) 
Ag2169, 

Run 
163923835 


Tissue Name 


Rel. 
Exp.(%) 
Ag2169, 

Run 
148725333 


Rel. 
Exp.(%) 
Ag2169, 

Run 
163923835 


Secondary Thl act 


12.9 


10.3 


HUVEC IL-lbeta 


4.1 


4.1 


Secondary Th2 act 


15.3 


13.9 


HUVECIFN 
gamma 


3.5 


2.4 


Secondary Trl act 


17.6 


16.3 


HUVEC TNF 


9.3 


5.1 
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alpha + IFN 
gamma 






Secondary Thl rest 


2.2 


1.5 


HUVECTNF 
alpha + IL4 


4.8 


5.4 


Secondary Th2 rest | 


2.9 


2.7 


HUVECIL-11 


1.2 


0.9 


oeconaary in rest 


j. 1 


1 1 
0. 1 


Lung 

Microvascular ck, 
none 


A 0 




Primary Thl act 


18.7 


22.7 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


7.3 


5.4 


Primary Th2 act 


23.8 


10.7 


jviicrovascuiar 
Dermal EC none 


4.3 


4.8 


Primary Trl act 


24.3 


17.6 


Microsvasular 
Dermal EC 

1 INr aipnd ' IJ-r 

lbeta 


7.0 


6.5 


Primary Thl rest 


17.4 


19.6 


UrAnoni nl 

Droncniai 
epithelium 
TNFalpha + 
ILlbeta 


24.1 


40.6 


Primary Th2 rest 


6.0 


7.6 


omaii airway 
epithelium none 


15.7 


11.8 


Primary Trl rest 


6.2 


6.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


100.0 


100.0 


CD45RA CD4 
lymphocyte act 


12.9 


8.4 


Coronery artery 
SMC rest 


18.9 


12.6 


CD45RO CD4 
lymphocyte act 


21.2 


12.8 


Coronery artery 
SMC TNFalpha + 
IL- lbeta 


13.9 


9.3 


CD8 lymphocyte 
act 


8.9 


7.8 


Astrocytes rest 


16.7 


13.6 


Secondary CD8 
lymphocyte rest 


9.5 


9.1 


Astrocytes 
TNFalpha + IL- 
lbeta 


15.2 


9.2 1 


Secondary CD8 
lymphocyte act 


5.4 


6.8 


KU-812 
(Basophil) rest 


1.1 


0.9 


CD4 lymphocyte 
none 


1.6 


1.4 


"KIT 819 

(Basophil) 
PMA/ionomycin 


5.5 


3.9 


2ry 

Thl/Th2/Trl anti- 
CD95 CHI 1 


3.8 


6.2 


CCD 11 06 

(Keratinocytes) 

none 


14.8 


10.3 


LAK cells rest 


8.4 


6.8 


CCD1106 


2.9 


5.0 
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(Keratinocytes) 
TNFalpha + IL- 
lbeta 






LAK cells VL-2 


8.2 


10.3 


Liver cirrhosis 


0.9 


0.9 


LAK cells IL-2+IL- 
12 


13.3 


9.5 


Lupus kidney 


1.5 


1.3 


LAK cells IL- 
2+IFN gamma 


17.1 


13.4 


NCI-H292 none 


30.8 


21.6 


LAK cells IL-2+ 
IL-18 


14.7 


I2.l 


NCI-H292 IL-4 


40.6 


31.4 


LAK cells 
PMA/ionomycin 


9.2 


7.4 


NCI-H292 IL-9 


35.8 


28.9 


NK Cells IL-2 rest 


7.0 


5.0 


NCI-H292IL-13 


17.7 


13.3 


Two Way MLR 3 
day 


7.3 


7.0 


NCI-H292 IFN 
gamma 


ZJ.O 


1 f.3 


Two Way MLR 5 
day 


7.3 


6.8 


HPAEC none 


2.0 


1 A 

1.4 


Two Way MLR 7 
day 


6.2 


5.9 


HPAECTNF 
alpha + EL- 1 beta 


9.6 


5.3 


PBMC rest 


1.9 


2.1 


Lung fibroblast 
none 


15.2 


11.4 


PBMCPWM 


41.2 


47.3 


Lung fibroblast 
TNF alpha + IL-1 
beta 


15.3 


10.4 


PBMC PHA-L 


14.8 


11.1 


Lung fibroblast 
IL-4 


37 A 


31. 9 


Ramos (B cell) 
none 


9.7 


8.8 


Lung fibroblast 
IL-9 


23.2 


17.8 


Ramos (B cell) 
ionomycin 


47.6 


40.6 


Lung fibroblast 
IL-13 


15. 3 




B lymphocytes 
PWM 


71.2 


70.2 


Lung fibroblast 
IFN gamma 


38.7 


32.3 


B lymphocytes 
CD40L and IL-4 


9.1 


9.9 


Dermal fibroblast 
CCD1070rest 


36.3 


33.7 


EOL-1 dbcAMP 


9.8 


6.8 


Dermal fibroblast 
CCD 1070 TNF 
alpha 


46.3 


48.3 


EOL-1 dbcAMP 
PMA/ionomycin 


7.2 


5.3 


Dermal fibroblast 
CCD1070 IL-1 
beta 


18.6 


18.8 


Dendritic cells 
none 


o < 


7 1 


Dermal fibroblast 
IFN gamma 


14 S 


14 A 


Dendritic cells LPS 


18.3 


10.5 


Dermal fibroblast 
IL-4 


29.9 


29.3 


Dendritic cells anti- 
CD^ 


12.2 


9.2 


IBD Colitis 2 


0.2 


0.4 
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Monocytes rest 


5.7 


4.0 


IBD Crohn's 


0.5 


'OA 


Monocytes LPS 


8.0 


4.6 


Colon 


4.9 


4.1 


Macrophages rest 


12.3 


11.8 


Lung 


8.1 : 


8.6 


Macrophages LPS 


4.8 


4.1 


Thymus 


14.8 


16.4 


HUVEC none 


3.9 


2.7 


Kidney 


7.1 


5.3 


HUVEC starved 


8.8 


6.3 









Panel 1.3D Summary: Ag2169 The expression of the CG56008-01 gene was assessed in two 
independent runs in panel 1.3D with excellent concordance. The expression of this gene is 
highest in a sample derived from a breast cancer cell line (MCF-7)(CTs=25-26). Thus, the 
5 expression of this gene could be used to distinguish MCF-7 cells from the other samples in the 
panel. Moreover, therapeutic modulation of this gene, through the use of small molecule 
drugs, antibodies or protein therapeutics may be beneficial in the treatment of breast cancer. 

This tissue is moderately expressed in a variety of metabolic tissues, including pancreas, 
adrenal, thyroid, pituitary, adult and fetal heart, fetal liver and adipose. 

10 Thus, this gene product may be a monoclonal antibody target for the treatment of metabolic 
and endocrine disease, including obesity and Types 1 and 2 diabetes. As a putative zinc 
transporter, this gene may also be a potential target for the enhancement of insulin secretion 
and sensitivity in all forms of Type 2 diabetes. In addition, this gene is differentially expressed 
in fetal (CTs-3 1-32) vs adult skeletal muscle (CTs=34-35), and may be useful for the 

15 identification of the fetal source of this tissue. Furthermore, the relative overexpression of this 
gene in fetal skeletal muscle suggests that the protein product may enhance muscular growth 
or development in the fetus and thus may also act in a regenerative capacity in the adult. 
Therefore, therapeutic modulation of the protein encoded by this gene could be useful in 
treatment of muscle related diseases. More specifically, treatment of weak or dystrophic 

20 muscle with the protein encoded by this gene could restore muscle mass or function. 

Among tissues of CNS origin, this gene is expressed at moderate levels in all regions 
examined. This gene, a LIV-1 homolog, may be involved in zinc homeostasis. Zinc is critical 
to brain functions as it may serve as an endogenous neuromodulator in synaptic 
neurotransmission. Thus, this gene would be a drug target for the treatment of learning 
25 deficiencies and seizure disorders associated with improper zinc trafficking. 

References: 
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Tang X, Shay NF. Zinc has an insulin-like effect on glucose transport mediated by 
phosphoinositol-3-kinase and Akt in 3T3-L1 fibroblasts and adipocytes. J Nutr. 2001 
May;131(5):1414-20. 

Zinc has insulin- like effects on cells, including promotion of both lipogenesis and glucose 
5 transport. The relationship between zinc and the stimulation of glucose transport is unclear. 
We hypothesize that zinc affects the insulin-signaling pathway. In this study, the effect of zinc 
on glucose transport and insulin signaling was examined in 3T3-Ll-preadipocytes and - 
adipocytes. Treatment of cells with up to 200 micromol/L zinc significantly increased glucose 
transport (P < 0.05). The effect of zinc on adipocytes was greater than on preadipocytes, and 

1 0 the effect of zinc plus insulin was greater than that of either insulin or zinc alone. Cytochalasin 
D, which disrupts actin filaments, attenuated the increase of glucose transport induced by zinc 
or insulin (P < 0.05). At 100 nmol/L, wortmannin, the phosphoinositide (PI) 3-kinase 
inhibitor, decreased basal glucose transport and blocked zinc-stimulated glucose transport in 
both cell types (P < 0.05). H7, an inhibitor of protein kinase C, did not reduce basal glucose 

1 5 transport but decreased zinc-induced glucose transport (P < 0.05). Zinc increased tyrosine 

phosphorylation of the insulin receptor beta subunit of both preadipocytes and adipocytes after 
5-10 min of treatment (P < 0.05). Zinc at 200 micromol/L did not affect tyrosine 
phosphorylation of insulin receptor substrate (IRS)-l or -2; further, there was no effect of zinc 
on the association of the p85 subunit of PI 3-kinase and IRS-1. Zinc significantly increased 

20 serine-473 phosphorylation of Akt in both preadipocytes and adipocytes (P ] 0.05). The PI 3- 
kinase inhibitor, wortmannin, totally blocked the effect of zinc on Akt activation. Hence, it 
appears that zinc can induce an increase in glucose transport into cells and potentiate insulin- 
induced glucose transport, likely acting through the insulin-signaling pathway. 

PMID: 11340092 

25 Taylor KM, LIV-1 breast cancer protein belongs to new family of histidine-rich membrane 
proteins with potential to control intracellular Zn2+ homeostasis. IUBMB Life 2000 
Apr;49(4):249-53 

Investigation of the protein product of the oestrogen-regulated gene LIV-1, implicated in 
metastatic breast cancer, has revealed 10 protein sequences of unknown function that belong 
30 to a new family with potential to control intracellular Zn2+ homeostasis. Sequence alignment 
highlights the similarity in transmembrane domains and extramembrane charged residues, 
indicating potential ion-transport ability. This family has a novel highly conserved motif of 66 
residues, including a transmembrane domain and a catalytic zinc-binding sequence of zinc 
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metalloproteases, containing conserved (indicated in bold type) proline and glutamine 
residues, HEXPHEXGD. These proteins contain more plentiful histidine-rich repeats than zinc 
transporters, suggesting an ability to bind or transport zinc across membranes. I propose that 
these 1 1 proteins form a new family with the potential to control intracellular Zn2+ 
5 homeostasis. 

Takeda A. Movement of zinc and its functional significance in the brain. Brain Res Brain Res 
Rev 2000 Dec;34(3): 137-48 

Zinc, an essential nutrient, is supplied to the brain via both the blood-brain and blood- 
cerebrospinal fluid barriers. Zinc is most concentrated in the limbic system, i.e. the 

10 hippocampus and amygdala, zinc-containing glutaminergic neuron-rich areas. A large portion 
of zinc serves the function of zinc metalloproteins in neurons and glial cells. In zinc- 
containing glutaminergic neurons, vesicular zinc, probably ionic zinc, may serve as an 
endogenous neuromodulator in synaptic neurotransmission. Vesicular zinc is dynamically 
coupled to the electrophysiological activity of zinc-containing glutaminergic neurons. Dietary 

15 zinc deprivation may influence zinc homeostasis in the brain, resulting in brain dysfunction 
such as learning impairment. Excessive excitation of zinc-containing glutaminergic neurons 
causes a decrease in vesicular zinc, and the decrease might be associated with the 
susceptibility to seizure. Alteration of zinc levels released into the synaptic cleft may influence 
neurotransmission in zinc-containing glutaminergic synapses. Therefore, zinc homeostasis in 

20 the presynaptic vesicle is important for the function of zinc-containing glutaminergic neurons 

Panel 2D Summary: Ag2169 The expression of the CG56008-01 gene was assessed in two 
independent runs in panel 2D with excellent concordance. It appears that the expression of this 
gene is highest in a sample derived from a breast cancer (CTs=23-24), consistent with 
expression in Panel 1 .3D. In addition, there is a strong cluster of breast cancers expressing this 
25 gene, while expression of this gene in other tissues is almost absent, with the exception of a 
cluster of prostate derived samples. Thus, the expression of this gene could be used to 
distinguish breast cancer samples from the other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics may be beneficial in the treatment of breast cancer. 

30 Panel 3D Summary: Ag2169 

The expression of the CG56008-01 gene appears to be highest is a sample derived from a lung 
cancer cell line (DMS 79)(CT=27.8). In addition, there appears to be significant levels of 
expression in a cluster of other lung cancer cell lines. Thus, the expression of this gene could 
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be used to distinguish DMS 79 cells from other samples in the panel. Moreover, therapeutic 
modulation of this gene, through the use of small molecule drugs, antibodies or protein 
therapeutics may be beneficial in the treatment of lung cancer. 

Panel 4D Summary: Ag2169 Two experiments with the same probe and primer set show 
5 highest expression of the CG5 6008-01 gene, a LIV-I homolog in small airway epithelium 
stimulated with TNF-alpha and IL-lbeta (CTs=27). Moderate levels of expression are also 
seen in pokeweed mitogen-activated peripheral blood mononuclear cells (mainly B cells), 
ionomycin-activated Ramos B cell, pokeweed mitogen-activated purified peripheral blood B 
lymphocytes, B lymphocytes activated with CD40L and IL-4, and a number of cytokine- 

10 activated and resting cells including NCI-H292 pulmonary mucoepidermoid epithelial cells, 
lung fibroblasts, and dermal fibroblasts. Based on these levels of expression in cytokine- 
activated B cells and cells in lung and skin, small molecule antagonists that block the function 
of this gene product may be useful as therapeutics that reduce or eliminate the symptoms in 
patients with autoimmune and inflammatory diseases in which activated B cells present 

1 5 antigens in the generation of the aberrant immune response, including Crohn's disease, 
ulcerative colitis, multiple sclerosis, chronic obstructive pulmonary disease, asthma, 
emphysema, rheumatoid arthritis, or psoriasis. 

NOV1 (CG56008-03) 

Expression of gene CG56008-03 was assessed using the primer-probe set Ag4704, described 
20 in Table 36A. 



Table 36A . Probe Name Ag4704 



Primers 


Sequences 


Length 


Start Position 


Forward 


5'-gcttttgggttttggaattatg-3' (SEQ ID NO:204) 


22 


962 


Probe 


TET-5-tccatatttgaacataaaatcgtgtttcg-3'-TAMRA (SEQ ID NO:205) 


29 


993 


Reverse 


5'-gtggtgatgatggagaattgaa-3' (SEQ ID NO:206) 


22 


1029 



CNS_neurodegeneration_vl.O Summary: Ag4704 Expression of the CG56O08-O3 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) The amp plot 
indicates that there is a high probability of a probe failure. 



25 General_screeningjanel_vl.4 Summary: Ag4704 Expression of the CG56008-03 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) The amp plot 
indicates that there is a high probability of a probe failure. 

Panel 4.1D Summary: Ag4704 Expression of the CG56008-03 gene is low/undetectable in 
all samples on this panel (CTs>35). (Data not shown.) The amp plot indicates that there is a 
30 high probability of a probe failure. 

NOV8(CG56006-01) 
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Expression of gene CG56006-01 was assessed using the primer-probe set Agl437, described 
in Table 37A. Results of the RTQ-PCR runs are shown in Tables 37B, 37C, 37D and 37E. 

Table 37A . Probe Name Agl437 



Primers | Sequences JjLength 


Start Position 


Forwa^dj5 , -aggacagaacacctaggtgctt-3 , (SEQ ID NO:207) 22 


329 


Probe jTET-5'-ctcttcaggtccccaggaacccct-3'-TAMRA (SEQ ID NO: 208) | 24 


284 


Reverse ]5'<ctaatgcccacctcctaatag-3' (SEQ ID NO: 209) ] 22 


262 



Table 37B. Panel 1.2 



Tissue Name 


Rel. Exp.(%) Agl437, 
Run 138297722 


Tissue Name 


Rel. Exp.(%) Agl437, 
Run 138297722 


Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 


Heart (Fetal) 


4.5 


Renal ca. A498 


0.1 


lollUCao 


1 R 


Penal r» RYF 3Q3 


0 1 


Pancreatic ca. CAP AN 

L 


0.0 


Renal ca. ACHN 


0.0 


Adrenal Gland 


0.4 


Renal ca. UO-31 


0.0 


Thyroid 


0.1 


Renal ca. TK-10 


0.1 


Salivary gland 


1.2 


Liver 


46.7 \ 


Pituitary gland 


0.0 


Liver (fetal) 


12.5 




V.v 


Liver ca. 

(hepatoblast) HepG2 


18.8 


Brain (whole) 


0.1 


Lung 


0.2 


Brain (amygdala) 


0.1 


Lung (fetal) 


0.2 


Brain (cerebellum) 


ft 1 

0.1 


Lung ca. (small cell) 
LX-1 


U.Z 


Brain (hippocampus) 


A A 

0.4 


Lung ca. (small cell) 
NCI-H69 


0.1 


Brain (thalamus) 


0.4 


Lung ca. (sxell var.) 
SHP-77 


0.1 


Cerebral Cortex 


0.5 


Lung ca. (large 
cell)NCI-H460 


0.0 


Spinal cord 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.2 


glio/astro U87-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


glio/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.1 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.5 


neuro*;met SK-N-AS 


0.0 


Lung ca. (squam.) 
SW 900 


3.1 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.1 


astrocytoma SNB-75 


0.0 


Mammary gland 


1.0 
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glioma SNB- 19 


0.2 


Breast ca.* (pl.ef) 
MCF-7 


0.2 


glioma U251 


0.0 


Breast ca.* (pl.ef) 


0.0 


glioma SF-295 


0.1 


Breast ca.* (pi ef) 
T47H 


5.4 


Heart 


1.3 


Breast ca. BT-549 


0.0 


Skeletal Muscle 


0.8 


Breast ca. MDA-N 


0.0 


Bone marrow 


0.0 


Ovary 


0.0 


Thymus 


0.0 


Ovarian ca. OVCAR- 
3 


0.9 


Spleen 


0.2 


Ovarian ca. OVCAR- 
4 


0.2 


Lymph node 


0.0 


Ovarian ca. OVCAR- 
5 


1.1 


Colorectal Tissue 


0.1 


Ovarian ca. OVCAR- 
8 


0.0 


Stomach 


1.3 


Ovarian ca. IGROV- 
1 


0.0 


Small intestine 


0.2 


Ovarian ca. (ascites) 
SK-OV-3 


0.1 


Colon ca. SW480 


0.0 


Uterus 


0.1 


Colon ca.* SW620 
(SW480met) 


0.2 


Placenta 


0.0 


Colon ca. HT29 


0.1 


Prostate 


3.7 


Colon ca.HCT-1 16 


0.1 


Prostate ca.* (bone 
met) PC-3 


6.0 


Colon ca. CaCo-2 


4.9 


Testis 


0.0 


Colon ca. Tissue 
(OD03866) 


0.0 


Melanoma 
Hs688(A).T 


0.0 


Colon ca. HCC-2998 


2.7 


Melanoma* (met) 
Hs688(B).T 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


0.2 


Melanoma UACC-62 


0.7 


tsiaauer 




Melanoma M14 




Trachea 


0.0 


Melanoma LOX 
IMVI 


0.0 


Kidney 


100.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney (fetal) 


1.9 







Table 37C. Panel 1 .3D 



Tissue Name 


ReL Exp.(%) 
Agl437, Run 
146124971 


Rel. Exp.(%) 
Agl437, Run 
151531145 


Tissue Name 


Rel. Exp.(%) 
Agl437, Run 
146124971 


Rel. Exp.(%) 
Agl437, Run 
151531145 


Liver 


0.0 


0.0 


Kidney (fetal) 


26\8 


28.5 
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adenocarcinoma 












Pancreas 


34.4 


67.4 


Renal ca. 786- 
0 


0.0 


0.0 


Pancreatic ca. 
CAP AN 2 


0.0 


0.0 


Renal ca. 
A498 


0.9 


1.4 


Adrenal gland 


0.4 


2.0 


Renal ca. RXF 
393 


0.0 


0.0 


Thyroid 


9.3 


9.1 


Renal ca. 
ACHN 


0.4 


0.0 


Salivary gland 


1.2 


1.8 


Renal ca. UO- 

31 


0.0 


0.0 ! 


Pituitary gland 


5.3 


6.0 


Renal ca. TK- 
10 


0.3 


0.6 


Brain (fetal) 


0.0 


0.0 


Liver 


66.9 


88.9 


Brain (whole) 


0.8 


7.3 


Liver (fetal) 


66.0 


100.0 


Brain (amygdala) 


2.7 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


100.0 


90.8 


Brain (cerebellum) 


3.1 


1.7 


Lung 


15.6 


21.0 


Brain 

(hippocampus) 


4.6 


14.5 


Lung (fetal) 


14.8 


8.1 


Brain (substantia 
nigra) 


0.3 


0.7 


Lung ca. 
(small cell) 
LX-1 


1.2 


1.8 


Brain (thalamus) 


1.4 


3.7 


Lung ca. 
(small cell) 
NCI-H69 


0.4 


0.0 


Cerebral Cortex 


1.5 


2.5 


Lung ca. 
(s.cell var.) 
SHP-77 


0.7 


3.2 


Sninal cord 


3.0 


1.2 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


elio/astro U87-MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.4 


0.0 


glio/astroU-118- 
MG 


0.4 


0.0 


Lung ca. (non- 
sxell) NCI- 
H23 


0.0 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Lung ca. (non- 
sxell) HOP-62 


0.8 


0.0 


neuro*; met SK-N- 
AS 


0.0 


0.0 


Lung ca. (non- 
s.cl) NCI- 
H522 


0.0 


1.1 


astrocytoma SF- 
539 


0.8 


1.2 


Lung ca. 
(squam.) SW 
900 


9.4 


8.0 


astrocytoma SNB- 


9.4 


5.4 


Lung ca. 


0.0 


0.0 
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75 






(squani.) NCI- 
H596 






olinma SNB-1Q 


0.2 


0 0 


Mammary 
gland 


13.3 


8.7 


gliuilla vjx.j l 


0 0 


0 0 


Breast ca* I 
(pl.ef) MCF-7 


0 7 


0.0 


glioma SF-295 


0.3 


0.6 


Breast ca * 
(pl.ef) MDA- 
MB-231 


0.7 


0.0 


Heart (fetal) 


3.8 


0.3 


Breast ca.* 
(pl.ef) T47D j 


22.4 


18.4 


Heart 


0.8 


0.5 


Breast ca. BT- 
549 


0.0 


0.0 


Skeletal muscle 
(fetal) 


12.5 


21.2 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


1.6 


0.0 


Ovary 


0.4 


1.2 


Bone marrow 


0.7 


0.0 


Ovarian ca. 
OVCAR-3 


3.0 


4.2 


Thymus 


0.0 


0.7 


Ovarian ca. 
OVCAR-4 


0.7 


0.3 


Spleen 


3.1 


5.1 


Ovarian ca. 
OVCAR-5 


4.6 


0.5 


Lvmnh node 


1.1 


0.5 


Ovarian ca. 
OVCAR-8 


0.4 


0.0 


Colorectal 


2.6 


2.4 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


47.0 


52.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


0.4 


0.0 


Small intestine 


2.0 


0.0 


Uterus 


1.3 


1.3 


Colon ca. SW480 


0.3 


0.6 


Placenta 


0.7 


2.7 


Colon ca.* 

SW620(SW480 

met) 


2.6 


1.1 


Prostate 


6.1 


11.7 


Colon ca. HT29 


1.1 


1.2 


Prostate ca.* 
(bone met)PC- 
3 


0.0 


0.0 


Colon ca. HCT- 
116 


0 0 






0 7 


0.6 


Colon ca. CaCo-2 


42.6 


36.9 


Melanoma 
Hs688(A).T 


0.0 


0.0 


Colon ca. 
tissue(OD03866) 


0.0 


0.3 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca. HCC- 
2998 


7.8 


7.8 


Melanoma 
UACC-62 


0.3 


0.0 
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Gastric ca.* (liver 
met)NCI-N87 


0.7 


0.4 


Melanoma 
M14 


1.4 


1.0 


Bladder 


20.0 


30.6 


Melanoma 
LOX IMVI 


0.0 


0.0 


Trachea 


1.6 


1.1 


Melanoma* 
(met) SK- 
MEL-5 


0.0 


0.0 


Kidney 


60.3 


60.7 


Adipose 


2.7 


0.0 



Table 37D. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl437, Run 
144872207 


Rel. Exp.(%) 
Agl437,Run 
145090527 


Tissue Name j 


Rel. Exp.(%) 
Agl437, Run 
144872207 


Rel. Exp.(%) 
Agl437, Run 
145090527 


Normal Colon 


1.3 


1.0 


Kidney ] 

Margin 

olZUoUo 


20.3 


17.6 


CC Well to Mod 
Diff(OD03866) 


0.2 


0.2 


Kidney Cancer; 
8120613 


16.5 


7.2 


CC Margin 
(OD03866) 


0.0 


0.0 | 


Kidney 
Margin 
8120614 


20.3 


16.3 


CC Gr.2 

rectosigmoid 

(OD03868) 


0.3 


0.2 


Kidney Cancer! 
9010320 


4.1 


4.0 


CC Marein 
(OD03868) 


0.2 


0.0 


Kidney 
Margin 
9010321 


32.1 


30.1 


CC Mod Diff 
(ODO3920) 


0 0 

v/.v 


0 0 


Normal T Items 


0.0 


0.0 


CC Margin 
(ODO3920) 


0.0 


0.0 


Uterus Cancer 
064011 


1.9 


1.9 


CC Gr.2 ascend 
colon 

(OD03921) 


0.0 


0.0 


Normal 
Thyroid 


2.7 


2.0 


CC Margin 
(OD03921) 


1.0 


0.0 


Thyroid 

Cancer 

064010 


2.4 


3.2 


CC from Partial 
Hepatectomy 
(ODO4309) 
Mets 


1.5 


1.3 


Thyroid 

Cancer 

A302152 


5.3 


8.4 


Liver Margin 
(ODO4309) 


30.4 


22.7 


Thyroid 
Margin 
A302153 


2.8 


2.0 


Colon mets to 
lung (OD04451- 
01) 


0.5 


0.5 


Normal Breast 


2.2 


1.6 
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Lung Margin 
(OD04451-02) 


1 0 


0 7 


Bf east Cancer 
(OD04566) 


1 1 1 


1 1 0 


Normal Prostate 
6546-1 


5.1 


5.4 


Breast Cancer 
(OD04590-01) 


15.8 


14.3 


Prostate Cancer 


20.4 


18.0 


Breast Cancer j 
Mets 

(OD04590-03): 


25.7 


52.5 


riUaldlC lYldlglJI 

(OD04410) 


1.5 


2.0 


Breast Cancer 

Metastasis 

(ODG4655-05) 


3.8 


4.2 


Prostate Cancer 
(OD04720-01) 


8.5 


7.4 


Breast Cancer 
064006 


3.2 


4.1 


Prostate Margin 
(OD04720-02) 


1 4 




Breast Cancer 
1024 


7 1 


5.3 


Normal Lung 
061010 




% 7 


Breast Cancer 
9100266 


10.7 


11.0 


Lung Met to 

Muscle 

(OD04286) 


0.0 


0.3 


Breast Margin 


2.8 


4.2 


Muscle Margin 
(OD04286) 


A Q 




Breast Cancer 
A209073 


0 7 


00 


Lung Malignant 

Cancer 

(OD03126) 


16.5 


10.0 


oreasi lVLorgin 
A2090734 


3.2 


1.8 


Lung Margin 
(OD03126) 


3.6 


3.3 


Normal Liver 


37.4 


29.5 


Lung Cancer 
(OD04404) 


1.4 


0.9 


Liver Cancer 
064003 


100.0 


94.6 


Lung Margin 
(OD04404) 


3.2 


2.9 


Liver Cancer 
1025 


41.5 


32.8 


Lung Cancer 
(OD04565) 


0.8 


1.0 


Liver Cancer 
1026 


9.9 


9.7 


Lung Margin 
(OD04565) 


2.5 


1.9 


Liver Cancer 
6004-T 


87.1 


100.0 


Lung Cancer 
(OD04237-01) 


LA 


9 7 


Liver Tissue 
6004-N 


10 f> 


11 8 


Lung Margin 
(OD04237-02) 


1 £ 




Liver Cancer 
6005-T 


n i 

U. 1 


8 8 


Ocular Mel Met 
to Liver 
(ODO4310) 


2.1 


1.8 


Liver Tissue 
6005-N 


4.7 


3.4 


Liver Margin 
(ODO4310) 


52.5 


57.8 


Normal 
Bladder 


14.8 


8.8 


Melanoma Mets 
to Lung 
(OD04321) 


1.7 


0.8 


Bladder 
Cancer 1023 


2.1 


1.4 


Lung Margin 


4.7 


4.1 


Bladder 


0.6 


0.5 
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(OD04321) 






Cancer 
A302173 






Normal Kidney 


74.7 


65.1 


Bladder 
Cancer 

(OD047 18-01) 


0.0 


0.0 


Kidney Ca, 
Nuclear grade 2 


21.6 


19.6 


Bladder 
Normal 
Adjacent 
(OD047 18-03)! 


0.3 


0.7 


Kidney Margin 
(OD04338) 


18.6 


17.1 


Normal Ovary 


0.1 


0.2 


Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


25.0 


28.1 

._ ! 


Ovarian 

Cancer 

064008 


2.9 


3.8 


Kidney Margin 
COD04339) 


73.7 


67.4 


Ovarian 
Cancer 

(OD04768-07); 


0.3 


0.5 


Kidney Ca, Clear 
cell type 
(OD04340) 


16.0 


15.9 


Ovary Margin 
fOD04768-081 


0.0 ; 


0.0 


Kidney Margin 
(OD04340) 


52.5 


47.3 


Normal 
Stomach 


2.8 


3.0 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


0.1 


0.0 


Gastric Cancer: 
9060358 


0.0 


0.0 


Kidney Margin 
fOD04348 > > 


30.6 


35.1 


Stomach 

Margin 

9060359 


1.6 ; 


2.2 


Kidney Cancer 
(OD04622-01) 


2.2 


2.8 


Gastric Cancer ! 
9060395 : 


0.0 


0.0 


Kidney Margin 
(0004622-03^ 


8.0 


5.1 


Stomach 

Margin 

9060394 


0.2 


0.2 


Kidney Cancer 
(OD04450-01) 


10.4 


10.9 


Gastric Cancer 
9060397 


0.2 


0.2 


Kidney Margin 
(OD04450-03) 


18.2 


19.5 


Stomach 

Margin 

9060396 


0.0 


0.2 


Kidney Cancer 
8120607 


1.5 


0.3 


Gastric Cancer 
064005 


0.0 


0.5 



Table 37E. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Agl437, Run 
146424179 


Tissue Name 


Rel.Exp.(%) 
Agl437, Run 
146424179 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


1.2 
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Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.2 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.3 


HUVEC IL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-1 beta 


0.2 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


3.9 


CD45RO CD4 
lymphocyte act 


0.2 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CD8 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD8 
lymphocyte act 


0.0 


KU-8 12 (Basophil) rest 


1.6 


CD4 lymphocyte none 


0.0 


KU-8 12 (Basophil) 
PMAAonomycin 


3.0 


2ryThl/Th2/Trl anti- 
CD95CH11 


0.0 


CCD 1 106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCD1106 (Keratinocytes) 
l JNr aipna x il- 1 oeia 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


12.9 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


5.6 


LAK cells IL-2+IFN 


0.2 


NCI-H292 none 


0.6 


1-frVJV CCHS Xlj-L* ILf-lo 


v.U 


MPT-W9Q9 TT -4 


0 2 


LAK cells 

PM^ A /i on ftm vrin 


0.0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292IL-13 


0.0 


Two Way MLR 3 day 


0.5 


NCI-H292 IFN gamma 


0.2 


Two Way MLR 5 day 


0.5 


HPAEC none 


0.4 


Two Way MLR 7 day 


0.0 


HPAEC TNF alpha + IL-1 
beta 


0.2 
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PBMC rest 


0.0 


Lung fibroblast none 


0.3 


PBMC PWM 


1.1 


Lung fibroblast TNF alpha 
+ IL-lbeta 


0.0 


PBMC PHA-L 


0.6 


Lung fibroblast EL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.2 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
and IL-4 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD 1070 IL-1 beta 


0.0 


Dendritic cells none 


0.8 


Dermal fibroblast IFN 
gamma 


0.0 


jjenanuc ceiis L,ro 


*f.0 


uermai noroDiasi ul-** 


ft ft 


uenonuc cens anu- 
CD40 


0.4 


BD Colitis 2 


0.0 


Monocytes rest 


0.0 


BD Crohn's 


0.0 


Monocytes LPS 


21.8 


Colon 


3.8 


Macrophages rest 


0.2 


Lung 


3.2 


Macrophages LPS 


1.6 


Thymus 


100.0 


HUVEC none 


0.2 


Kidney 


0.2 


HUVEC starved 


0.3 







Panel 1.2 Summary: Agl437 The expression of the CG56006-01 gene appears to be highest 
in a sample derived from normal adult kidney tissue (CT=23.3). In addition, there is 
substantial expression in samples derived from liver tissue. Of note is the difference in 
expression of this gene between adult and fetal kidney (CT=29) tissue. Thus, the expression of 



5 this gene could be used to distinguish normal kidney tissue from other samples in the panel, 
and in particular, from fetal kidney tissue. 

There are also moderate to high levels of expression of this putative hepsin in a number of 
endocrine/metabolic related tissues including adrenal, GI tract, kidney, liver, pancreas and 
skeletal muscle and thyroid. Therefore, a therapeutic modulator to this gene and/or gene 
10 product may prove useful in the treatment of diseases where these tissues are involved. 

Panel 1.3D Summary: Agl437 The expression of the CG56006-01 gene was assessed in two 

independent runs on panel 1 .3D with excellent concordance between runs. The expression of 

this gene appears to be highest in samples derived from liver tissue. In addition, there is 

substantial expression associated with normal kidney, bladder, stomach and pancreas tissue. 
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There is also substantial expression associated with cell lines derived from liver cancer, breast 
cancer and colon cancer. Thus, the expression of this gene could be used to distinguish liver 
derived samples from other samples in the panel. Moreover, therapeutic modulation of this 
gene, through the use of small molecule drugs, protein therapeutics or antibodies may be 
5 useful in the treatment of colon cancer, breast cancer or liver cancer. 

In addition, this gene is expressed at much higher levels in fetal (CTs=33) when compared to 
adult skeletal muscle (CTs=36-40). This observation suggests that expression of this gene can 
be used to distinguish fetal from adult skeletal muscle. In addition, the relative overexpression 
of this gene in fetal skeletal muscle suggests that the protein product may enhance muscular 
10 growth or development in the fetus and thus may also act in a regenerative capacity in the 

adult. Therefore, therapeutic modulation of the protein encoded by this gene could be useful in 
treatment of muscle related diseases. More specifically, treatment of weak or dystrophic 
muscle with the protein encoded by this gene could restore muscle mass or function. 

Panel 2D Summary: Agl437 The expression of the CG56006-01 gene was assessed in two 
15 independent runs on panel 2D with excellent concordance between runs. The expression of 
this gene appears to be highest in samples derived from liver tissue, in particular malignant 
liver. This expression is consistent with the expression seen in Panel 1 .3D. In addition, there is 
substantial expression associated with normal kidney tissues, when compared to their 
malignant counterparts, and breast and prostate cancers. Thus, the expression of this gene 
20 could be used to distinguish liver derived samples from other samples in the panel. Moreover, 
therapeutic modulation of this gene, through the use of small molecule drugs, protein 
therapeutics or antibodies may be useful in the treatment of liver cancer, kidney cancer, breast 
cancer or prostate cancer. 

References: 

25 Magee JA, Araki T, Patil S, Ehrig T, True L, Humphrey PA, Catalona WJ, Watson MA, 

Milbrandt J.Expression profiling reveals hepsin overexpression in prostate cancer. Cancer Res 
2001 Aug l;61(15):5692-6 

Prostate cancer is the most commonly diagnosed noncutaneous cancer in men. Despite this 
fact, many of the genetic changes that coincide with prostate cancer progression remain 
30 enigmatic. We have addressed this problem by characterizing the expression profiles of 

several benign and malignant human prostate samples, and we have identified several genes 
that are differentially expressed between benign and malignant glands. One gene that was 
overexpressed encodes the serine protease hepsin. We used an independent sample set to 
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confirm that hepsin is overexpressed in prostate tumors, and in situ hybridization demonstrates 
that hepsin is specifically overexpressed in the carcinoma cells themselves. These facts, 
together with the molecular properties of hepsin, make it an ideal target for prostate cancer 
therapy. 

5 PMID: 11479199 

Panel 4D Summary: Agl437 The CG56006-01 transcript is expressed almost exclusively in 
activated monocytes at low but significant levels. This transcript encodes a serine protease 
hepsin,a transmembrane protease which has implicated in cell growth and maintenance. The 
expression of this transcript in LPS treated monocytes, cells that play a crucial role in linking 

10 innate immunity to adaptive immunity, suggests a role for this gene product in initiating 
inflammatory reactions. Therefore, modulation of the expression or activity of this gene 
through the application of monoclonal antibodies may reduce or prevent early stages of 
inflammation and reduce the severity of inflammatory diseases such as psoriasis, asthma, 
inflammatory bowel disease, rheumatoid arthritis, osteoarthritis and other lung inflammatory 

15 diseases. 



NOV2 (CGS6149-01) 



20 



Expression of gene CG56149-01 was assessed using the primer-probe sets Agl672, Agl673 
and Ag3263, described in Tables 38A, 38B and 38C. Results of the RTQ-PCR runs are shown 
in Table 38D. 

Table 38A. Probe Name Agl672 



Primers 



Forward 



Probe 



Reverse 



Sequences 



5'-gaccaaactttggccatttaa-3' (SEQ ID NO:210) 



TET-5'-cggatccatttgacacaccagcattt-3'-TAiMRA (SEQ ID NO:2l 1) 



S-gtgatggtcagagcatgaattt-S' (SEQ ID NO:212) 



Length 



21 



26 



22 



Start Position 



1568 



1589 



1646 



Primers] Sequences 


Length 


Start Position 


Forward j5'-gaccaaactttggccatttaa-3' (SEQ ID NO:213) 


21 


1568 


Probe jTET-5'-cggatccatngacacaccagcattt-3'-TAMRA (SEQ ID NO:2 14) 


26 


1589 


Reverse |5'-gtgatggtcagagcatgaattt-3' (SEQ ID NO:215) 


22 


1646 



25 



Primers 


Sequences iLengthjStart Position 


Forward 


5'-tggggtagttggagctgaa-3' (SEQ ID NO:2 1 6) j 1 9 


876 


Probe 


TET-S'-caggtctgcacctgttcagcatttg-S'-TAMRA (SEQ ID NO:2 1 7) j 25 


897 
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Table 38D . Panel 1. 3D 



Tissue Name 


Rel. Exp.(%) 
Agl672, Run 
147227540 


ReL Exp.(%) 
Agl673,Run 
146581465 


Tissue Name 


ReL Exp.(%): 
Agl672 5 Run 
1472Z754U 


Rel. Exp.(%) 
Agl673, Run 
14o5ol403 


Liver 

adenocarcinoma 


41.8 


36.6 


Kidney (fetal) 


12.2 


14.9 


Pancreas 


5.3 


7.4 


Renal ca. 786- 
0 


18.2 j 


18.3 


Pancreatic ca. 

/"* A n A XT s> 

CAP AN 2 


9.5 


9.1 


Renal ca. 
A498 


47.6 


55:i 


Adrenal gland 


13.3 


16.6 


Renal ca. RXt 
393 


6.8 


9.9 


Thyroid 


16.8 


18.6 


Renal ca. 
ACHN 


37.1 


41.2 


Salivary gland 


12.3 


10.7 


Renal ca. UO- 
31 


37.1 


39.0 


Pituitary gland 


24.5 


31.6 


Renal ca. TK- 
10 


27.7 


43.8 


Brain (fetal) 


8.2 


9.7 


Liver 


0.0 


5.6 


Brain (whole) 


25.7 


26.8 


Liver (fetal) 


24.7 


31.2 


Brain (amygdala) 


20.0 


21.5 


Liver ca. 

(hepatoblast) 

HepG2 


27.9 


31.6 


Brain (cerebellum) 


8.7 


9.2 


Lung 


12.2 


14.6 


Brain 

(hippocampus) 


41.2 


37.4 


Lung (fetal) 


32.3 


32.3 


Brain (substantia 
nicra^ 


7.2 


9.0 


Lung ca. 
(small cell) 
LX-1 


21.5 


34.6 


Brain (thalamus) 


9.3 


20.7 


Lung ca. 
(small cell) 
NCI-H69 


29.5 


35.6 


Cerebral Cortex 


33.7 


39.2 


Lung ca. 
(sxell var.) 
SHP-77 


61.6 


61.6 


Spinal cord 


15.5 


19.2 


Lung ca. (large 
cell)NCI-H460 


29.9 


33.9 


glio/astro U87-MG 


44.8 


52.1 


Lung ca. (non- 
sm. cell) A549 


16.8 


15.2 


glio/astroU-118- 
MG 


100.0 


89.5 


Lung ca. (non- 
s.cell) NCI- 
H23 


79.0 


92.7 


astrocytoma 
SW1783 


29.5 


45.1 


Lung ca. (non- 
s.cell) HOP-62 


36.6 


41.2 
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neuro*; met SK-N- 
AS 


64.6 


67.4 


Lung ca. (non- 

s.ct)NCI- 

H522 


30.8 


37.9 


astrocytoma SF- 
539 


33.2 


34.4 


Lung ca. 
(squam.) SW 
900 


15.7 


19.5 


uoLiLI^ y WJLlia, JnU 

75 


84.7 


80.7 


Lung ca. 
(squam.) NCI- 
H596 


15.0 


15.8 


plioma SlSTR-1 9 


30 1 


43.2 


Mammary 
gland 


27.5 


40.6 


pIiVittiji T T9S1 




41 5 


Breast ca.* 
(pl.ef) MCF-7 


46.7 


42.9 


glioma SF-295 


35.8 


43.5 


Breast ca.* 
(pl.ef) MDA- 
MB-231 


84.7 


86.5 


Heart (fetal) 


17.0 


18.3 


Breast ca.* 
(pl.ef) T47D 


36.3 


34.4 


Heart 


10.7 


11.6 


Breast ca. BT- 
549 


94.0 


80.1 


Skeletal muscle 
(fetal) 


49.0 


44.4 


Breast ca. 
MDA-N 


27.7 


29.5 


Skeletal muscle 


55.1 


57.8 


Ovary 


9.6 


11.2 


Bone marrow 


18.3 


23.5 


Ovarian ca. 
OVCAR-3 


21.6 


23.0 


Thymus 


21.3 


21.0 


Ovarian ca. 
OVCAR-4 


9.3 


9.2 


Spleen 


14.8 


20.0 


Ovarian ca. 
OVCAR-5 


37.1 


34.6 




18 7 


21 2 


Ovarian ca. 
OVCAR-8 


45.4 


44.8 


Colorectal 


7.0 


10.4 


Ovarian ca. 
IGROV-1 


13.2 


16.4 


Stomach 


25.9 


28.9 


Ovarian ca.* 
(ascites) SK- 
OV-3 


66.4 


63.7 


Small intestine 


13.5 


15.7 


Uterus 


17.3 


18.6 


Colon ca. SW480 


52.5 


S 50.0 


Placenta 


37.9 


37.1 


Colon ca.* 

SW620(SW480 

met) 


19.3 


21.8 


Prostate 


9.3 


11.5 


Colon ca. HT29 


21.9 


33.2 


Prostate ca.* 
(bone met)PC- 
3 


23.8 


35.8 


Colon ca. HCT- 
116 


35.4 


29.9 


Testis 


87.1 


84.1 
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J A.J 




Melanoma 
Hs688(A).T 


55 5 


57 8 


Colon ca 
tissue(OD03866) 


25.7 


29.3 


Melanoma* 

(met) 

Hs688(B).T 


74.7 


88.9 


Colon ca. HCC- 
2998 


44.1 


44.8 


Melanoma 
UACC-62 


3.0 


3.8 


Gastric ca.* (liver 
raet)NCI-N87 




i nn n 


Melanoma 
M14 


74 


11 9 


Bladder 


9.9 


11.8 


Melanoma 
LOXMVI 


3.3 


4.4 


Trachea 


23.5 


30.8 


Melanoma* 
(met) SK- 
MEL-5 


13.4 


18.8 


Kidney 


5.6 


3.8 


Adipose 


12.4 


13.8 



Panel 1.3D Summary: Agl672/Agl673 Two experiments with the same probe and primer 
set produce results that are in excellent agreement with highest expression of the CG56 149-01 
gene in a gastric cancer cell line (NCI-N87) or a brain cancer cell line (U-l 18-MG)(CTs=26- 
5 27). Thus, the expression of this gene could be used to distinguish these samples from other 
samples in the panel. 

This gene encodes a protein that is homologous to nardilysin, an N-arginine (R) dibasic (NRD) 
convertase metalloendopeptidase of the M16 family, that specifically cleaves peptide 
substrates at the N-terminus of arginines in dibasic motifs in vitro. The peptidase Ml 6 family 

10 is also known as the insulinase family and nardilysin is the closest homolog of the insulin 

degrading enzyme, insulinase. The ability of nardilysin to degrade insulin has not been proven. 
However, the high levels of expression in metabolic tissues in this panel, including adipose, 
fetal and adult skeletal muscle, pancreas, adrenal, thyroid and pituitary glands suggest that this 
gene product may have a profound effect on limiting the degradation of insulin in tissues 

15 relevant to type II diabetes (e.g. adipose, skeletal muscle). 

There is also a significant level of difference between expression in adult(CTs=31-40) and 
fetal liver tissue(CTs=28), making this gene and/or gene-product a good candidate for 
distinguishing both forms. A putative role for this gene-product is in the post-translational 
processing of bioactive peptides from their inactive precursors. 

20 This gene is also highly expressed in the testis. Nardilysis has been implicated in 

spermiogenesis. Thus, expression of this gene could be used as a marker for testis tissue. 
Furthermore, therapeutic modulation of the expression or function of this gene may be useful 
in the treatment of male reproductive disorders. A third experiment with the probe and primer 
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set Ag3263 shows low/undetectable levels of expression in all the samples on this panel. 
(CTs>35). (Data not shown.) 

References: 

5 

Hospital V, Chesneau V, Balogh A, Joulie C, Seidah NG, Cohen P, Prat A. N-arginine dibasic 
convertase (nardilysin) isoforms are soluble dibasic-specific metalloendopeptidases that 
localize in the cytoplasm and at the cell surface. Biochem J 2000 Jul 15;349(Pt 2):587-97 

10 N-arginine (R) dibasic (NRD) convertase (nardilysin; EC 3.4.24.61), a metalloendopeptidase 
of the M16 family, specifically cleaves peptide substrates at the N-terminus of arginines in 
dibasic motifs in vitro. In rat testis, the enzyme localizes within the cytoplasm of spermatids 
and associates with microtubules of the manchette and axoneme. NRD1 and NRD2 
convertases, two NRD convertase isoforms, differ by the absence (isoform 1) or presence 

15 (isoform 2) of a 68-amino acid insertion close to the active site. In this study, we 

overexpressed both isoforms, either by vaccinia virus infection of BSC40 cells or transfection 
of COS-7 cells. The partially purified enzymes exhibit very similar biochemical and enzymic 
properties. Microsequencing revealed that NRD convertase is N-terminally processed. Results 
of immunocytofluorescence, immunoelectron microscopy and subcellular fractionation studies 

20 argue in favour of a primary cytosolic localization of both peptidases. Although the putative 
signal peptide did not direct NRD convertase into microsomes in an in vitro translation assay, 
biotinylation experiments clearly showed the presence of both isoforms at the cell surface. In 
conclusion, although most known processing events at pairs of basic residues are achieved by 
proprotein convertases within the secretory pathway, NRD convertase may fulfil a similar 

25 function in the cytoplasm and/or at the cell surface. 

PMID: 10880358 

Hospital V, Prat A, Joulie C, Cherif D, Day R, Cohen P. Human and rat testis express two 
30 mRNA species encoding variants of NRD convertase, a metalloendopeptidase of the 
insulinase family. Biochem J 1997 Nov 1;327 ( Pt 3):773-9 

Rat testis NRD convertase (EC 3.4.24.61) is a Zii2+dependent endopeptidase that cleaves, in 
vitro, peptide substrates at the N-terminus of Arg residues in dibasic sites. This putative 
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processing enzyme of the insulinase family of metallopeptidases exhibits a significant degree 
of similarity to insulinase and two yeast processing enzymes, Axil and Ste23. We report the 
cloning of two human testis cDNA species encoding isoforms of NRD convertase, hNRDl 
and hNRD2. Whereas the hNRDl transcript (3.7 kb) is equivalent to the previously 
5 characterized rat cDNA (rNRDl), hNRD2 and rNRD2 are 3.9 kb novel forms containing a 
nucleotide insertion encoding a 68-residue segment. This motif, which is inserted N-terminal 
of the Zn2+binding site, HXXEH, is contained within the most conserved region among the 
insulinase family members. Analysis of the deduced primary sequences revealed 92% identity 
between rat and human orthologues. The human gene encoding NRD convertase was localized 
10 to chromosome Ip32.1-p32.2. Whereas NRD convertase is mostly expressed in testis and in 
24 cell lines, low mRNA levels were detected in most of the 27 other tissues tested. 

PMID: 9581555 

15 Chesneau V, Prat A, Segretain D, Hospital V, Dupaix A, Foulon T, Jegou B, Cohen P. NRD 
convertase: a putative processing endoprotease associated with the axoneme and the manchette 
in late spermatids. 

J Cell Sci 1996 Nov;109 ( Pt ll):2737-45 

20 

N-arginine dibasic convertase is a novel metalloendopeptidase which selectively cleaves at the 
N terminus of arginine residues in paired basic amino acids. Although present in brain and 
several other tissues, NRD convertase is particularly abundant in testis, where its expression 
appeared to be restricted to germ cells. Low levels of both mRNA and its corresponding 

25 protein were detected early in spermatogenesis. However, a marked accumulation of the 

protein was observed during late steps (14 to 19) of spermiogenesis. By electron microscopy, 
the NRD convertase immunoreactivity was localized in the cytoplasm of elongating and 
elongated spermatids, with a noticeable concentration at the level of two microtubular 
structures, i.e. the manchette and the axoneme. These observations strongly support the 

30 hypothesis that NRD convertase is involved in processing events potentially associated with 
the morphological transformations occurring during spermiogenesis. 

PMID: 8937991 

393 



WO 02/055705 



PCT/US02/00609 



Panel SD Summary: Ag3263 Expression of the CG56149-01 gene is low/undetectable in all 
samples on this panel (CTs>35). (Data not shown). 

NOV5 (CG56151-01) 

5 Expression of gene CG56151-01 was assessed using the primer-probe set Agl681, described 
in Table 39A. Results of the RTQ-PCR runs are shown in Tables 39B, 39C, 39D and 39E. 



Table 39A . Probe Name Agl681 



Primers] Sequences 


LengthjStart Position 


ForwardjS'-ggacttctgtggaccttatgtgO' (SEQ ED NO:219) 


22 j 1412 


Probe jTET-S-ttttcctcmgctggagtgctcctg-S-TAMRA (SEQ ID NO:220) 


26 j 1435 


Reverse jS'-ttcctttggtttctggaacttt-S' (SEQ ID NO;221) 


22 j 1485 



Table 39B . General_screening_panel_yL4 



Tissue Name 


Rel. Exp.(%) Agl681, 
Run 208016706 


Tissue Name 


Rel. Exp.(%)Agl681, 
Run 208016706 


Adipose 


0.0 


Renal ca. TK-10 


0.1 | 


Melanoma* 
Hs688(A).T 


0.0 


Bladder 


0.4 


Melanoma* 
Hs688(B).T 


0.0 


Gastric ca. (liver met.) 
NCI-N87 


0.7 


Melanoma* M14 


0.2 


Gastric ca. KATO ffl 


0.1 


Melanoma* 
LOXIMVI 


0.2 


Colon ca. SW-948 


0.0 


Melanoma* SK- 
MEL-5 


0.0 


Colon ca. SW480 


0.2 


Squamous cell 
carcinoma SCC-4 


0.0 


Colon ca.* (SW480 
met) SW620 


0.0 


Testis Pool 


0.4 


Colon ca. HT29 


0.1 


Prostate ca.* (bone 
met) PC-3 


0.0 


Colon ca.HCT-1 16 


0.1 


Prostate Pool 


0.0 


Colon ca. CaCo-2 


3.7 


Placenta 


0.0 


Colon cancer tissue 


0.0 


Uterus Pool 


0.0 


Colon ca. SW1116 


0.0 


Ovarian ca. 
OVCAR-3 


0.4 


Colon ca. Colo-205 


0.1 


Ovarian ca. SK-OV- 
3 


0.0 


Colon ca. SW-48 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


Colon Pool 


0.0 


Ovarian ca. 
OVCAR-5 


0.1 


Small Intestine Pool 


0.0 
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Ovanan ca. IGROV- 
1 


0.0 


Stomach Pool 


0.2 


Ovanan ca. 

\J V b AXv O 


0.1 


Bone Marrow Pool 


0.0 


Ovary 


\J.JL 


r eiax ncair 




orcosi ca. ivivr / 


ft 0 


OCaTX IDOI 


0 1 


oreaSL Ca. IVLU/v- 

MB-231 


0.0 


Lymph Node Pool 


0.1 


JDiCaSL Co. D 1 J*rf 


ft n 


reiai oKeieiai lviuscie 


0 1 


Breast ca. T47D 


0.1 


Skeletal Muscle Pool 


0.0 


Breast ca. MDA-N 


0.2 


Spleen Pool 


0.1 


Breast Pool 


0.1 


Thymus Pool 


0.0 


Trachea 


0.0 


CNS cancer (glio/astro) 
U87-MG 


0.0 


Lung 


0.1 


CNS cancer (glio/astro) 
U-118-MG 


0.0 


Fetal Lung 


1.2 


CNS cancer 
(neuro;met) SK-N-AS 


0.0 


Lungca.NCI-N417 


0.0 


CNS cancer (astro) SF- 
539 


0.0 


Lungca. LX-1 


0.1 


CNS cancer (astro) 
SNB-75 


0.1 


Lung ca. NCI-H146 \ 


0.0 


CNS cancer (gho) 

oiii-> l y 


o.o 


Lung ca. SHP-77 


0.0 


CNS cancer (glio) SF- 


p.o 


T lino r* i A ^4.0 

JLUIlg Ca. fU^ty 


ft ft 


Drain ^/\mygaaia/ rooi 




Lung ca. NCI-H526 


0.0 


Brain (cerebellum) 


0.0 


Lung ca. NCI-H23 


0.2 


Brain (fetal) 


0.0 


Lungca.NCI-H460 


0.0 


Brain (Hippocampus) 


0.1 




v.O 


^crcurax ^orxcx .rooi 




Lung ca.NCI-H522 


0.0 


Oram ^ouuoLaiiiia iiigid/ 

Pool 


0.4 


Liver 


23.2 


Brain (Thalamus) Pool 


0.1 


Fetal Liver 


100.0 


Brain (whole) 


0.4 


Liver ca. HepG2 


7.4 


Spinal Cord Pool 


0.3 


Kidney Pool 


0.1 


Adrenal Gland 


0.1 


Fetal Kidney 


1.9 


Pituitary gland Pool 


0.1 


Renal ca. 786-0 


0.6 


Salivary Gland 


0.0 


Renal ca. A498 


0.1 


Thyroid (female) 


0.0 


Renal ca. ACHN 


4.8 


Pancreatic ca. CAPAN2 


0.5 


Renal ca.UO-31 


0.1 


Pancreas Pool 


0.5 
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Tissue Name 


Rel. Exp.(%) Agl681, 

KUD 1405B15Z7 


Tissue Name 


Rel. Exp.(%) Agl681, 

HUD 


L/iver aueno carcinoma 


ft n 




J.O 


rancreas 


1 < 

1,0 


Kcnai ca. /oo-u 


ft S 


P?jri^i*/»Qti/* o P AO A\I 

r oncreaUC ca. V^/\JrrviN • 

2 


0.3 


Renal ca, A498 


0.5 


Adrenal gland 


0.1 


Renal ca RXF 393 


0.1 


Thyroid 


0.0 


Renal ca. ACHN 


11.7 


o an vary gianu 


ft ft 


ivcTlal Ca. UUOl 




i liuiiary giana 


ft 0 


Portal no TV- 1 0 

itenai ca. us.- iu 


V. 1 


Drain / ri\\ 

orain iieiaij 


ft ft 


Liver 


1 ftft n 


Brain (whole) 


0.0 


Liver (fetal) 


99.3 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


22.2 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.1 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


0.1 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


0.1 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG 


0.2 


Lung ca. (non-sm. 
cell) A549 


0.1 


glio/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.7 


astrocytoma SW1783 


0.2 


Lung ca. (non-s.cell) 
HOP-62 


0.5 


neuro*; met SK-N-AS 


0.1 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.2 


Lung ca. (squam.) 
SW 900 


0.1 


astrocytoma SNB-75 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 


0.1 


Mammary gland 


0.0 


glioma U251 


0.0 


Breast ca.* (pl.ef) 
MCF-7 


0.2 


glioma SF-295 


0.0 


breast ca. (pi. el) 
MDA-MB-231 


0.2 


Heart (fetal) 


0.0 


Breast ca * (pl.ef) 
T47D 


0.2 


Heart 


0.0 


Breast ca. BT-549 


0.0 


. . . rirr n i -T-ri . -rr 

Skeletal muscle (fetal) 


0.0 


Breast ca. MDA-N 


0.4 
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Skeletal muscle 


0.0 


Ovary 


0.1 


Bone marrow 


0.0 


Ovarian ca. OVCAR- 
3 


0.3 


Thymus 


0.0 


Ovarian ca. OVCAR- 
4 


0.1 


Spleen 


0.0 


Ovarian ca. OVCAR- 
5 


0.2 


Lymph node 


0.0 


Ovarian ca. OVCAR- 
8 


0.2 


colorectal 


a i 


Ovarian ca. IGROV- 
1 


U.U 


Momacn 


A 1 

0.1 


Ovarian ca.* (ascites) 
SK-OV-3 


A A 
U.U 


Small intestine 


7.6 


Uterus 


0.0 


Colon ca. SW480 


0.3 


Placenta 


0.0 


Colon ca* 
SW620(SW480met) 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.2 


Prostate ca.* (bone 
met)PC-3 


0.0 


Colon ca.HCT-1 16 


0.0 


Testis 


0.2 


Colon ca. CaCo-2 


8.8 


Melanoma 
Hs688(A).T 


0.0 


Colon ca. 
tissue(OD03866) 


0.1 


Melanoma* (met) 
Hs688(B).T 


0.1 


Colon ca. HCC-2998 


1.7 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 
NCI-N87 


0.8 ! 


Melanoma M14 


0.2 


Bladder 


0.4 


Melanoma LOX 
IMVI 


0.0 


Trachea 


0.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


8.9 


Adipose 


0.1 



Table 39D. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl681, Run 
148168295 


Tissue Name 


Rel. Exp.(%) 
Agl681, Run 
148168295 


Normal Colon 


0.5 


Kidney Margin 
8120608 


1.7 


CCWelltoModDiff 
(OD03866) 


0.0 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


0.0 


Kidney Margin 
8120614 


2.2 


CC Gr.2 rectosigmoid 
(OD03868) 


0.0 


Kidney Cancer 
9010320 


0.1 


CC Margin (OD03868) 


0.0 


Kidney Margin 


4.0 
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9010321 




CC Mod Diff (ODO3920) 


0.1 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


0,0 


Uterus Cancer 064011 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0 0 


i^i ur i ii ai i ii y i u i u 


0 1 

Vs. V 


CC Margin fOD03921^ 

V-' 1V1CU. gill \\JjS\J-J 7A X J 


0 0 


Thyroid Cancer 
064010 


02 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


6.6 


ThvrniH f^anrpr 

A302152 


0.1 


Liver Margin (ODO4309) 


100.0 


Thyroid Margin 
A302153 


0.1 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.1 


Lung Margin (OD04451- 
02) 


0.0 


Breast Cancer 
(OD04566) 


0.1 


"NVYimnl PrACtafp 


V/.v 


Breast Cancer 
(OD04590-01) 


0.0 ! 


Prostate Cancer 
(OD04410) 




Breast Cancer Mets 
(OD04590-03) 


0 1 


(OD04410) 


0.0 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.0 


Prostate Cancer 
(OD04720-01) 


0.0 


Breast Cancer 064006 


0.5 


Prostate Margin 
(OD0472(M)2) 


0.0 


Breast Cancer 1024 


o.o ! 


Normal Lung 061010 


0.1 


Breast Cancer 
9100266 


0.0 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 
9100265 


0.0 


Muscle Margin 


0.0 


Breast Cancer 


0.1 


.Lung Malignant cancer 
(OD03126) 


0.0 


ore as t Margin 
A2090734 


0.1 


Lung Margin (OD03126) 


0.0 


Normal Liver 


86.5 


T linn Ponoor ( (~YC\C\ A AC\A\ 

Lung cancer v crjju*f**u4 j 


c\ n 
U.U 


Liver cancer uohuuj 




Lung Margin (OD04404) 


0.0 


Liver Cancer 1025 


39.8 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


13.6 


Lung Margin (UDU45o5) 


A A 

o.u 


Liver cancer 0UU4- 1 


ah c\ 


Lung Cancer (OD04237- 

oi) 


0.0 


Liver Tissue 6004-N 


8.1 


Lung Margin (OD04237- 
02) 


0.0 


Liver Cancer 6005-T 


12.6 


Ocular Mel Met to Liver 


0.0 


Liver Tissue 6005-N 


14.1 



398 



WO 02/055705 



PCT/US02/00609 



(L)D043 10) 








Liver Margin (ODO4310) 


62.0 


Normal Bladder 


03 


Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 


0.0 


Liinc Mar sin fOD04321> 

O *>"*fcM ft*-* 1 i v/i^wTj*< i r 


0.0 


Bladder Cancer 
A302173 


0.0 


Normal Kidnev 


9.2 


Bladder Cancer 
(OD04718-01) 


0.0 


tCidnev f^a Nuclear trradft 

2 (OD04338) 


1.0 


Bladder Normal 
Adjacent (OD04718- 
03) 


0.0 


Kidney Margin 
(OD04338) 


1.5 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


0.0 


Ovarian Cancer 
064008 


0.0 


Kidney Margin 
(OD04339) 


12.9 


Ovarian Cancer 
(OD04768-07) 


0.8 


Kidney Ca, Clear cell 
type (OD04340) 


10.4 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 
(OD04340) 


3.7 


Normal Stomach 


0.0 


Kidney Ca, Nuclear grade 
3 (OD04348) 


0.3 


Gastric Cancer 
9060358 


0.0 


Kidney Margin 
(OD04348) 


2.1 


Stomach Margin 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


1.0 


Gastric Cancer 
9060395 


0.0 


Kidney Margin 
(OD04622-03) 


0.5 


Stomach Margin 
9060394 


0.3 


Kidney Cancer 
(OD04450-01) 


0.4 


Gastric Cancer 
9060397 


0.0 


Kidney Margin 
(OD04450-03) 


2.2 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


0.4 



Table 39E . Panel 5D 



Tissue Name 


Rel.Exp.(%) 
Agl681, Run 
169271477 


Tissue Name 


Rel. Exp.(%) 
Agl681,Run 
169271477 


97457_Patient- 
02go_adipose 


0.2 


94709_Donor 2 AM - A_adipose 


0.0 


97476 JPatient- 
07sk_skeletal muscle 


0.0 


94710_Donor 2 AM - B_adipose 


0.0 


97477_Patient- 
07ut_uterus 


0.0 


9471 lJDonor 2 AM - C_adipose 


0.0 
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97478_Patient- 
07pl_placenta 


0.0 


94712_Donor 2 AD - A_adipose 


•0.0 


97481_Patient- 
08sk_skeletal muscle 


0.0 


94713_Donor 2 AD - B_adipose 


0.0 


97482 JPatient- 
08ut uterus 


0.0 


94714_Donor 2 AD - C_adipose 


0.0 


97483_Patient- 
08pl_placenta 


0.2 


94742_Donor3U- 

A Mesenchymal Stem Cells 


0.0 


97486 J>atient- 
09sk_skeletal muscle 


0.0 


94743_Donor3U- 
B_Mesenchymal Stem Cells 


0.0 


97487 JPatient- 
09ut_uterus 


0.1 


94730_Donor 3 AM - A_adipose 


0.0 


97488_Patient- 
09pl_j)lacenta 


0.0 


94731_Donor 3 AM - B_adipose 


0.0 


97492_Patient- 
lOut uterus 


0.0 


94732_Donor 3 AM - Cjidipose 


0.0 


97493_Patient- 
10pl_placenta 


0.0 


94733_Donor 3 AD - A_adipose 


0.0 


97495_Patient- 
llgoadipose 


0.0 


94734 JOonor 3 AD - B_adipose 


0.0 


97496_Patient- 

1 lsk_skeletal muscle 


0.0 


94735_Donor 3 AD - C_adipose 


0.0 


97497_Patient- 
llut_uterus 


0.0 


77 1 3 8 JLi ver_HepG2untreated 


28.3 


97498_Patient- 
1 lpl_placenta 


0.0 


73556_Heart_Cardiac stromal 
cells (primary) 


0.0 


97500_Patient- 
12go_adipose 


0.3 


8 1735_Small Intestine 


12.3 


97501_Patient- 
12sk skeletal muscle 


0.0 


72409_KidneyJProximal 
Convoluted Tubule 


4.3 


97502_Patient- 
12ut_uterus 


0 2 


%S)f\%*\ Small intp^Hnp Duodenum 

t>i>VJU_^ kJlllu.ll 11 11 L/ Oil Ilk/ l/UUUWIUlll 


100.0 


97503_Patient- 
12pl_placenta 


0.0 


90650_Adrenal_Adrenocortical 
adenoma 


0.0 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


0.0 


72410_Kidney_HRCE 


3.6 


94722_Donor2U- 
B Mesenchymal Stem 
Cells 


0.0 


72411_Kidney_HRE 


0.1 


94723_Donor2U- 
C Mesenchymal Stem 
Cells 


0.0 


73139_Uterus_Uterine smooth 
muscle cells 


0.0 



General_screeningjanel_vl.4 Summary: Agl681 The CG56151-01 gene, a glucose 

transporter type 2 homolog, is predominantly expressed in liver. GLUT2 facilitates the 
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transport of glucose into the liver. This gene is also expressed in brain, pancreas, and testis. 
This is consistent with immunocytochemistry data that shows that the Glut2 gene is expressed 
in insulin producing beta cells in the pancreas and aids in regulation of insulin secretion. Since 
the liver is responsible for gluconeogenesis, enhancing glucose uptake through GLUT2 may 
5 produce a negative feedback loop that would decrease hepatic glucose production. This could 
result in a lowering of blood glucose, a major therapeutic goal for the treatment of Type II 
(non-insulin dependent) diabetes. Thus, enhancing the function of the protein encoded by the 
CG56151-01 gene with an agonist antibody therapeutic could restore balance to blood glucose 
levels in patients with Type II diabetes. 

10 In addition, this gene is expressed at higher levels in fetal liver and lung (CTs=29) than in the 
adult sources of these tissues. Thus, expression of this gene could be used to differentiate 
between the two sources of these tissues. 

References: 

Waeber G, Pedrazzini T, Bonny 0, Bonny C, Steinmann M, Nicod P, Haefliger JA. A 338-bp 
15 proximal fragment of the glucose transporter type 2 (GLUT2) promoter drives reporter gene 
expression in the pancreatic islets of transgenic mice. Mol Cell Endocrinol 1995 Oct 30; 114(1 - 
2):205-15 

The high Km glucose transporter GLUT2 is a membrane protein expressed in tissues involved 
in maintaining glucose homeostasis, and in cells where glucose-sensing is necessary. In many 

20 experimental models of diabetes, GLUT2 gene expression is decreased in pancreatic beta- 
cells, which could lead to a loss of glucose-induced insulin secretion. In order to identify 
factors involved in pancreatic beta-cell specific expression of GLUT2, we have recently 
cloned the murine GLUT2 promoter and identified cis-elements within the 338-bp of the 
proximal promoter capable of binding islet-specific trans-acting factors. Furthermore, in 

25 transient transfection studies, this 338-bp fragment could efficiently drive the expression of the 
chloramphenicol acetyl transferase (CAT) gene in cell lines derived from the endocrine 
pancreas, but displayed no promoter activity in non-pancreatic cells. In this report, we tested 
the cell-specific expression of a CAT reporter gene driven by a short (338 bp) and a larger 
(1311 bp) fragment of the GLUT2 promoter in transgenic mice. We generated ten transgenic 

30 lines that integrated one of the constructs. CAT mRNA expression in transgenic tissues was 
assessed using the RNAse protection assay and the quantitative reverse transcribed polymerase 
chain reaction (RT-PCR). Overall CAT mRNA expression for both constructs was low 
compared to endogenous GLUT2 mRNA levels but the reporter transcript could be detected in 
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all animals in the pancreatic islets and the liver, and in a few transgenic lines in the kidney and 
the small intestine. The CAT protein was also present in Langerhans islets and in the liver for 
both constructs by immunocytochemistry. These findings suggest that the proximal 338 bp of 
the murine GLUT2 promoter contain cis-elements required for the islet-specific expression of 
5 GLUT2. 

PMBD: 8674846 

Panel 1.3D Summary: Agl681 Expression of the CG56151-01 gene is restricted to liver 
derived tissue, an important metabolic tissue, in this panel (CTs=27). This liver specific 
expression is consistent with expression in other panels and with published data (see reference 
10 below.) Thus, expression of this gene could be used as a marker for liver tissue. This gene 

encodes a glut2 homolog. Please see General screening panel vl.4 for discussion of utility of 
this gene in metabolic disease. 

References: 

Rencurel F, Waeber G, Antoine B, Rocchiccioli F, Maulard P, Girard J, Leturque A. 
1 5 Requirement of glucose metabolism for regulation of glucose transporter type 2 (GLUT2) 
gene expression in liver. Biochem J 1996 Mar 15;314 ( Pt 3):903-9 

Previous studies have shown that glucose increases the glucose transporter (GLUT2) mRNA 
expression in the liver in vivo and in vitro. Here we report an analysis of the effects of glucose 
metabolism on GLUT2 gene expression. GLUT2 mRNA accumulation by glucose was not due 

20 to stabilization of its transcript but rather was a direct effect on gene transcription. A proximal 
fragment of the 5' regulatory region of the mouse GLUT2 gene linked to a reporter gene was 
transiently transfected into liver GLUT2-expressing cells. Glucose stimulated reporter gene 
expression in these cells, suggesting that glucose-responsive elements were included within 
the proximal region of the promoter. A dose-dependent effect of glucose on GLUT2 

25 expression was observed over 10 mM glucose irrespective of the hexokinase isozyme 

(glucokinase K(m) 16 mM; hexokinase I K(m) 0.01 mM) present in the cell type used. This 
suggests that the correlation between extracellular glucose and GLUT2 mRNA concentrations 
is simply a reflection of an activation of glucose metabolism. The mediators and the 
mechanism responsible for this response remain to be determined. In conclusion, glucose 

30 metabolism is required for the proper induction of the GLUT2 gene in the liver and this effect 
is transcriptionally regulated. 

PMID: 8615787 
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Panel 2D Summary: Agl681 The expression of the CG5615 1-01 gene appears to be highest 
in a sample of normal liver tissue adjacent to a colon cancer metastasis (CT=24.6). In addition, 
there is substantial expression in both normal and malignant liver tissue. This restricted pattern 
of expression in liver derived tissue is consistent with expression in the previous panels. Thus, 
5 the expression of this gene could be used to distinguish liver derived tissue from other samples 
in the panel. Moreover, therapeutic modulation of this gene, through the use of small molecule 
drugs, protein therapeutics or antibodies might be beneficial in the treatment of liver cancer. 

Panel 5D Summary: Agl681 The expression pattern of the CG56151-01 gene, a Glut2 
homolog, is limited to a liver cell line (HepG2) and small intestines. The presence of this 
10 isofonn in the intestines may indicate an important role in glucose uptake from the digestive 
tract. Please refer to panel 1.4 for a further discussion of utility of this gene in metabolic 
disease. 

NOV3 (CG56155-01) 

Expression of gene CG56155-01 was assessed using the primer-probe set Agl688, described 
1 5 in Table 40A. Results of the RTQ-PCR runs are shown in Tables 40B, 40C and 40D. 

Table 40A . Probe Name Agl688 



Primers 


Sequences 


LengthjStart Position 


Forward 


5'-tcagaagggaatcatgatatcg-3* (SEQ ID NO:222) 


22 1503 


Probe 


TET-S^ttgataaaactccaggctcctttga-S^TAMRA (SEQ ID NO:223) 


27 1 1525 


Reverse 


5'-tttggaaggtaggcatattgg-3' (SEQ ID NO:224) 


21 j 1572 



Table 40B . Panel 1.3D 



Tissue Name 


Rel. Exp.(%) Agl688, 
Run 147249266 


Tissue Name 


Rel. Exp.(%) Agl688, 
Run 147249266 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


9.2 


Pancreas 


6.7 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 
2 


0.2 


Renal ca. A498 


1.7 


Adrenal gland 


1.8 


Renal ca. RXF 393 


0.0 


Thyroid 


3.8 


Renal ca. ACHN 


0.0 


Salivary gland 


1.5 


Renal ca.UO-31 


0.0 


Pituitary gland 


6.1 


Renal ca.TK- 10 


0.0 


Brain (fetal) 


0.5 


Liver 


100.0 


Brain (whole) 


3.6 


Liver (fetal) 


99.3 


Brain (amygdala) 


3.3 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.4 


Lung 


1.3 
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Brain (hippocampus) 


6.2 


Lung (fetal) 


1.8 


Brain (substantia nigra) 


1.0 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


2.1 


Lung ca. (small cell) 
NCI-H69 


0.0 


Cerebral Cortex 


6.3 


Lung ca. (s.cell var.) 
SHP-77 


0.8 


Spinal cord 


3.1 


Lung ca. (large 
cell)NCI-H460 


0.0 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.2 


glio/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) 
NCI-H23 


0.0 


astrocytoma SW1 783 


0.0 


Lung ca. (non-s.cell) 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.2 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
SW 900 


0.2 


astrocytoma SNB-75 


0.1 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 


0.2 


Mammary gland 


2.9 


glioma U251 


1.2 


Breast ca* (pl.ef) 
MCF-7 


0.0 

— , — — 


glioma SF-295 


0.0 


Breast ca.* (pl.ef) 

A/IT* A V/TR 911 


0.0 


Heart (fetal) 


0.2 


Breast ca.* (pl.ef) 

TA1T\ 
LH/U 


0.0 


Heart 


1.6 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


0.7 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


1.2 


Ovary 


0.0 


Bone marrow 


0.5 


Ovarian ca. OVCAR- 
3 


0.2 


Thymus 


3.2 


Ovarian ca. OVCAR- 
4 


0.0 


Spleen 


1.0 


Ovarian ca. OVCAR- 
5 


0.3 


Lymph node 


2.9 


Ovarian ca. OVCAR- 
8 


0.0 


Colorectal 


0.8 


Ovarian ca. IGROV- 
1 


0.0 


Stomach 


3.3 


Ovarian ca.* (ascites) 
SK-OV-3 


1.0 


Small intestine 


6.2 


Uterus 


1.4 


Colon ca. SW480 


0.0 


Placenta 


0.4 
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Colon ca * 
SW620(SW480 met) 


0.0 


Prostate 


1.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


6.1 


Colon ca. CaCo-2 


0.2 


Melanoma 
Hs688(A).T 


0.4 


Colon ca. 
tissue(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.9 


Colon ca. HCC-2998 


0.2 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) 


4.4 


Melanoma M14 


0.0 


Bladder 


3.1 


Melanoma LOX 
IMVI 


0.0 


Trachea 


3.0 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


6.8 


Adipose 


0.5 



Table 40C . Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl688, Run 
162646059 


Tissue Name 


Rel. Exp.(%) 
Agl 688, Run 
162646059 


Normal Colon 


1.7 


Kidney Margin 
8120608 


0.7 


CC WelltoModDiff 
(OD03866) 


0.0 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


0.2 


Kidney Margin 
8120614 


0.5 


CC Gr.2 rectosigmoid 
(OD03868) 


0.2 


Kidney Cancer 
9010320 


0.2 


CC Margin (OD03868) 


0.1 


Kidney Margin 
9010321 


1.0 


CC ModDiff(ODO3920) 


0.1 


Normal Uterus 


0.2 


CC Margin (ODO3920) 


0.9 


Uterus Cancer 06401 1 


0.8 


CC Gr.2 ascend colon 
(OD03921) 


0.1 


Normal Thyroid 


0.9 


CC Margin (OD03921) 


0.1 


Thyroid Cancer 
064010 


0.2 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


4.7 


Thyroid Cancer 
A302152 


0.5 


Liver Margin (ODO4309) 


100.0 


Thyroid Margin 
A302153 


1.0 


Colon mets to lung 
(OD04451-01) 


0.1 


Normal Breast 


0.3 


Lung Margin (OD0445 1 - 


0.1 


Breast Cancer 


0.1 
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02) 




(OD04566) 




iNUimai riuoiaic uj*tu*i 




Breast Cancer 
(OD04590-01) 


0 1 


Prostate Cancer 
(OD04410) 




Breast Cancer Mets 
(OD04590-03) 


0.4 


rTOSlalC lVldrgin 

(OD04410) 


0.5 


Breast Cancer 

Metastasis 

(OD04655-05) 


0.9 


Prostate Cancer 
(OD04720-01) 


1.1 


Breast Cancer 064006 


0.6 


Prostate Margin 
(OD04720-02) 


1.6 


Breast Cancer 1024 


1.2 


Normal Lung 061010 


2.0 


Breast Cancer 
9100266 


0.1 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 
9100265 


0.1 


Muscle Margin 
(OD04286) 


0.2 


Breast Cancer 

A2UV073 


0.3 


Lung Malignant Cancer 
COD03126} 


0.1 


Breast Margin 
A2090734 


0.3 


Lung Margin (OD03126) 


0.5 


Normal Liver 


69.7 


i^ung cancer (UL>U44U4 j 


A 1 


Liver cancer uohuu^ 


117 

1 j. / 


Lung Margin (OD04404) 


0.2 


Liver Cancer 1025 


18.0 


Lung Cancer (OD04565) 


0.0 


Liver Cancer 1026 


1.2 


Lung Margin (OD04565) 


0.1 


Liver Cancer 6004-T 


22.2 


Lung Cancer (OD04237- 
01) 


0.1 


Liver Tissue 6004-N 


1.0 


Lung Margin (OD04237- 
02) 


0.4 


Liver Cancer 6005-T 


1.9 


Ocular Mel Met to Liver 
(ODO4310) 


0.1 


Liver Tissue 6005-N 


4.2 


Liver Margin (OD043 10) 


77.4 


Normal Bladder 


2.7 


Melanoma Mets to Lung 
(OD04321) 


0.0 


Bladder Cancer 1023 


0.0 


Lung iviargin {yjiJKJ^jz. i ) 


V. 1 


Bladder Cancer 
A302173 


0 2 


rNonnai jvianey 




Bladder Cancer 
(OD04718-01) 


ft 1 


fTiHriPv C*a Nurlpar ptaHp. 

2 (OD04338) 


3.8 


Bladder Normal 
Adjacent (OD04718- 
03) 


0.5 


Kidney Margin 
(OD04338) 


1.6 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


2.8 


Ovarian Cancer 
064008 


0.1 
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Kidney Margin 
(OD04339) 


9.3 


Ovarian Cancer 
(OD04768-07) 


0.2 


Kidney Ca, Clear cell 
type (OD04340) 


1.4 


Ovary Margin 
(OD04768-08) 


0.1 


Kidney Margin 
(OD04340) 


4.1 


Normal Stomach 


0.3 


Kidney Ca, Nuclear grade 
3 (OD04348) j 


0.1 


Gastric Cancer 
9060358 


0.1 


Kidney Margin 
(OD04348) 


3.8 


Stomach Margin 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


0.2 


Gastric Cancer 
9060395 


0.2 


Kidney Margin 
(OD04622-03) 


0.7 


Stomach Margin 
9060394 


0.3 


Kidney Cancer 
(OD04450-01) 


0.2 


Gastric Cancer 
9060397 


0.3 


Kidney Margin 
(OD04450-03) 


2.6 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


1.1 



Table 40D . Panel 5 Islet 



Tissue Name 


Rel.Exp.(%) 
Agl688, Run 
226587524 


Tissue Name 


ReL Exp.(%) 
Agl688,Run 
226587524 


97457_Patient- 
02go_adipose 


41.2 


94709_Donor 2 AM - A_adipose 


0.0 


97476_Patient- 
07sk_skeletal muscle 


9.9 


947 1 0_Donor 2 AM - B_adipose 


0.0 


97477JPatient- 
07ut_uterus 


8.1 


9471 1 JDonor 2 AM - C_adipose 


0.0 


97478_Patient- 
07pl_placenta 


0.0 


94712_Donor 2 AD - A_adipose 


11.4 


99167_Bayer Patient 1 


84.7 


94713_Donor 2 AD - B_adipose 


0.0 


97482 JPatient- 
08ut_uterus 


2.4 


94714_Donor 2 AD - C_adipose 


29.1 


97483_Patient- 
08pl_placenta 


0.0 


94742_Donor3U- 
AJMesenchymal Stem Cells 


19.2 


97486_Patient- 
09sk skeletal muscle 


8.0 


94743 JDonor 3 U - 
B_Mesenchymal Stem Cells 


0.0 


97487_Patient- 
09ut_uterus 


9.6 


94730_Donor 3 AM - A_adipose 


15.0 


97488_Patient- 
09pl_placenta 


0.0 


94731_Donor 3 AM - B_adipose 


37.9 


97492_Patient- 
lOut uterus 


0.0 


94732_Donor 3 AM - C_adipose 


0.0 
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97493 J>atient- 
10plj)lacenta 


0.0 


94733_Donor 3 AD - A_adipose \ 


39.2 


97495_Patient- 
llgo_adipose 


0.0 


94734_Donor 3 AD - B_adipose 


11.4 


97496_Patient- 

1 lsk_skeletal muscle 


52.9 


94735_Donor 3 AD - C_adipose 


34.4 


97497_Patient- 
llut_uterus 


35.8 


77 1 3 8 JLi ver_HepG2untreated 


8.4 


97498_Patient- 
llpl_placenta 


10.5 


73556_Heart_Cardiac stromal 
cells (primary) 


0.0 


97500 J>atient- 
12go_adipose 


0.0 


81735_Small Intestine 


100.0 


97501_Patient- 
12sk_skeletal muscle 


35.4 


72409_Kidney_Proximal 
Convoluted Tubule 


9.9 


97502_Patient- 
12ut uterus 


20.7 


82685 Small intestine Duodenum 


70.2 


97503_Patient- 
12pl_placenta 


0.0 


90650_Adrenal_Adrenocortical 
adenoma 


25.5 


94721_Donor2U- 
A Mesenchymal Stem 
Cells 


0.0 


72410_Kidney_HRCE 


10.4 


94722_Donor2U- 
B Mesenchymal Stem 
Cells 


0.0 


72411_Kidney_HRE 


7.2 


94723_Donor2U- 
C Mesenchymal Stem 
Cells 


0.0 


73 139_Uterus_Uterine smooth 
muscle cells 


0.0 



Panel 1.3D Summary: Agl688 Expression of the CG56155-01 gene, a plasma kallikrein 
homolog, is significantly higher in liver (CTs=28) than in any other sample on this panel. 
Thus, expression of this gene could be used as a marker of liver tissue. Plasma kallikrein is a 
5 serine protease that, among other roles, plays a part in blood coagulation, fibrinolysis, and 
complement activation and has been implicated in adipose differentiation by remodelling of 
the fibronectin-rich ECM of preadipocytes. Therefore, an antagonist to this gene product may 
be beneficial in the treatment of obesity. 

References: 

10 Hoover-Plow J, Yuen L. Plasminogen binding is increased with adipocyte differentiation. 
Biochem.Biophys.Res.Commun. (2001) 284, 389-394 

The purpose of this study was to examine the role of the plasminogen system in the 
development of adipose tissue. Plasminogen binding capacity was determined in differentiated 
and undifferentiated cells from adipose tissue of plasminogen deficient mice and 3T3 cells, a 
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well-characterized tissue culture model In 3T3 cells, plasminogen binding was fivefold higher 
in differentiated cells compared to the undifferentiated cells. Inhibition of binding by 
carboxyl-terminal lysine analogs was similar for the differentiated and undifferentiated cells 
with tranexamic acid > EACA > lysine. The binding of plasminogen was concentration- 
5 dependent and approaches saturation in the both cell types. The number of plasminogen 

binding sites was tenfold higher in the differentiated compared to the undifferentiated cells. In 
isolated mature fat cells and stromal cell cultures from mouse adipose tissue, plasminogen 
binding was also higher in the differentiated mature fat cells and differentiated stromal cells 
compared to undifferentiated stromal cells. Plasminogen binding was elevated in the 
10 differentiated cells from the Pig-/- mice compared to cells from the WT mice. These results 
suggest that the plasminogen system plays an important role in adipose tissue development. 
Copyright 2001 Academic Press. 

PMID: 11394891 

Selvarajan S, Lund LR, Takeuchi T, Craik CS, Werb Z.A plasma kallikrein-dependent 
15 plasminogen cascade required for adipocyte differentiation. Nature Cell Biol. (2001) 3, 267- 
275. 

Here we show that plasma kallikrein (PKal) mediates a plasminogen (Pig) cascade in 
adipocyte differentiation. Ecotin, an inhibitor of serine proteases, inhibits cell-shape change, 
adipocyte-specific gene expression, and lipid accumulation during adipogenesis in culture. 

20 Deficiency of Pig, but not of urokinase or tissue-type plasminogen activator, suppresses 
adipogenesis during differentiation of 3T3-L1 cells and mammary-gland involution. PKal, 
which is inhibited by ecotin, is required for adipose conversion, Pig activation and 3T3-L1 
differentiation. Human plasma lacking PKal does not support differentiation of 3T3-L1 cells. 
PKal is therefore a physiological regulator that acts in the Pig cascade during adipogenesis. 

25 We propose that the Pig cascade fosters adipocyte differentiation by degradation of the 
fibronectin-rich preadipocyte stromal matrix. 

PMID: 11231576 

Panel 2D Summary: Agl688 The expression of the CG56155-01 gene appears to be highest 
in a sample derived from a sample of normal liver tissue adjacent to a metastatic colon cancer 
30 CT=26.2). In addition, there is substantial expression in other samples of normal liver, and to a 
much lesser degree, malignant liver tissue. This liver specific expression is consistent with the 
expression seen in Panel 1 .3D. Thus, the expression of this gene could be used to distinguish 
liver derived tissue from the toher samples in the panel, and more specifically the expression 
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of this gene could be used to distinguish normal liver from malignant liver tissue. Moreover, 
therapeutic modulation of this gene, through the use of small molecule drugs, protein 
therapeutics or antibodies might be of benefit in the treatment of liver cancer. 

Panel 5 Islet Summary: Agl688 Expression of the CG56155-01 gene is limited to pancreatic 
5 islets and small intestines. Please see Panel 1 .3 for discussion of utility of this gene in 
metabolic disease. 



Example 3. SNP analysis of SECX and/or NOVX clones 

SeqCallingTM Technology: cDNA was derived from various human samples 

10 representing multiple tissue types, normal and diseased states, physiological states, and 

developmental states from different donors. Samples were obtained as whole tissue, cell lines, 
primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 
treated with biological or chemical agents that regulate gene expression for example, growth 
factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 

15 proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled with themselves 
and with public ESTs using bioinformatics programs to generate CuraGen's human SeqCalling 
database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 
sequences derived from one or more human samples. Fragments and ESTs were included as 

20 components for an assembly when the extent of identity with another component of the 

assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 
such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 

25 "cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 

30 one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
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occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 
type expression regulation, intensity of expression, stability of transcribed message. 
5 Method of novel SNP Identification: SNPs are identified by analyzing sequence 

assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 
assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both 
ends of an alignment; Window size (number of bases in a view) is 10; The allowed number of 
mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 

10 number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly 
and displays SNP positions, associated individual variant sequences in the assembly, the depth 
of the assembly at that given position, the putative assembly allele frequency, and the SNP 
sequence variation. Sequence traces are then selected and brought into view for manual 
validation. The consensus assembly sequence is imported into CuraTools along with variant 

15 sequence changes to identify potential amino acid changes resulting from the SNP sequence 
variation. Comprehensive SNP data analysis is then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for 
Pyrosequencing can be found in: Alderborn et al. Determination of Single Nucleotide 

20 Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research. 10, 
Issue 8, August. 1249-1265. In brief, Pyrosequencing is a real time primer extension process 
of genotyping. This protocol takes double-stranded, biotinylated PCR products from genomic 
DNA samples and binds them to streptavidin beads. These beads are then denatured producing 
single stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect 

25 bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA 
chain elongation. Following Klenow polymerase-mediated base incorporation, PPi is released 
and used as a substrate, together with adenosine 5 f -phosphosulfate (APS), for ATP sulfurylase, 
which results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of 
luciferin to its oxi-derivative by the action of luciferase. The ensuing light output becomes 

30 proportional to the number of added bases, up to about four bases. To allow processivity of the 
method dNTP excess is degraded by apyrase, which is also present in the starting reaction 
mixture, so that only dNTPs are added to the template during the sequencing. The process has 
been fully automated and adapted to a 96-well format, which allows rapid screening of large 
SNP panels. The DNA and protein sequences for the novel single nucleotide polymorphic 
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variants are reported. Variants are reported individually but any combination of all or a select 
subset of variants are also included. In addition, the positions of the variant bases and the 
variant amino acid residues are underlined. 

Results 

Variants are reported individually but any combination of all or a select subset of 
variants are also included as contemplated SECX and/or NOVX embodiments of the 
invention. 

SEC1 SNPdata: 

SEC1 has five SNP variants, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:l and 2, respectively. The nucleotide 
sequence of the SEC1 variant differs as shown in Table 41. 



Table 41. cSNP and Coding Variants for SEC1 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino acid 
position 


Amino acid 
change 


468 


T 


c 


130 


Cys>Arg 


513 


T 


c 


145 


Cys>Arg 


585 


A 


T 


169 


Lys>Glu 


619 


G 


A 


180 


Gly>Asp 


1050 


A 


G 


324 


Thr>Ala 



SEC2 SNP data: 

SEC2 has two SNP variants, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:3 and 4, respectively. The nucleotide 
sequence of the SEC2 variant differs as shown in Table 42. 



Table 42. cSNP and Coding Variants for SEC2 


NT Position 
of CSNP 


Wild Type 
NT 


Variant NT 


Amino acid 
position 


Amino acid 
change 


1894 


G 


A 


599 


Val>Met 


2055 


A 


G 


Silent 


Silent 



SEC4 SNP data: 

SEC4 has three SNP variants, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:7 and 8, respectively. The nucleotide 
sequence of the SEC3 variant differs as shown in Table 43. 
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Table 43. cSNP and Coding Variants for SEC4 


NT Position 
of CSNP 


Wild Type 
NT 


Variant NT 


Amino acid 
position 


Amino acid 
change 


80 


T 


c 


11 


Leu>Pro 


383 


T 


c 


112 


Ile>Thr 


I 482 


A 


G 


145 


Asn>Ser 



SEC5 SNP data: 

SEC5 h^is one SNP variant, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:9 and 10, respectively. The nucleotide 
sequence of the SEC5 variant differs as shown in Table 44. 



Table 44. cSNP and Coding Variants for SEC5 


NT Position 
Of CSNP 


Wild Type 

NT 


Variant NT 


Amino acid 
position 


Amino acid 
change 


861 


G 


A 


Silent 


Silent 



SEC7 SNP data: 

SEC7 has one SNP variant, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:13 and 14, respectively. The nucleotide 
sequence of the SEC7 variant differs as shown in Table 45. 



Table 45. cSNP and Coding Variants for SEC7 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino acid 
position 


Amino acid 
change 


2673 


T 


C 


Silent 


Silent 



SEC10 SNP data: 

SEC 10 has two SNP variants, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:19 and 20, respectively. The nucleotide 
sequence of the SEC 10 variant differs as shown in Table 46. 



Table 46. cSNP and Coding Variants for SEC10 


NT Position 
of CSNP 


Wild Type 
NT 


variant NT 


Amino acid 
position 


Amino acid 
change 


746 


G 


A 


234 


Val>Ile 


999 


C 


T 


Silent 


Silent 



SEC12 SNP data: 
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SEC 12 has four SNP variants, whose variant positions for its nucleotide and amino 
acid sequences is numbered according to SEQ ID NOs:23 and 24, respectively. The 
nucleotide sequence of the SEC 12 variant differs as shown in Table 47. 



Table 47. cSNP and Coding Variants for SEC12 


NT Position 

Of CSNP 


Wild Type 
NT 


Variant NT 


Amino acid 
position 


Amino acid 
change 


824 


G 


A 


Silent 


Silent 


849 


G 


T 


198 


Val>Phe 


1215 


C 


A 


320 


Pro>Thr 


1276 


G 


A 


340 


Arg>Lys 



NOV1 SNP data: 

NOV1 has 19 SNP variants, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs: 25 and 26, respectively. The nucleotide 



sequence of the NOV1 variant differs as shown in Table 48. 



Table 48. cSNP and Coding Variants for NOV1 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


160 


T 


C 


15 


Leu>Pro 


280 


A 


G 


55 


Tyr>Cys 


904 


A 


G 


263 


Ghi>Gly 


997 


T 


C 


294 


IlOThr 


1023 


T 


C 


303 


Cys>Arg 


1041 


G 


A 


309 


Glu>Lys 


1050 


G 


A 


312 


Ala>Thr 


1051 


C 


T 


312 


Ala>Val 


1054 


A 


G 


313 


Glu>Gly 


1129 


T 


A 


338 


Leu>Gln 


1207 


T 


C 


364 


LeiPPro 


1386 


G 


A 


424 


Gly>Ser 


1636 


A 


G 


507 


Gln>Arg_ 


1648 


T 


C 


511 


Val>Ala 


1657 


A 


G 


514 


Glu>Gly 


1680 


G 


A 


522 


Ala>Thr 


1690 


A 


T 


525 


Gln>Leu 


1779 


A 


G 


555 


Ile>Val 


1902 


G 


A 


596 


Ala>Thr 



NOV2 SNP data; 

NOV2 has four SNP variants, whose variant positions for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:27 and 28, respectively. The nucleotide 
sequence of the NOV2 variant differs as shown in Table 49. 
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Table 49. cSNP and Coding Variants for NOV2 


NT Position 
of cSNP 


Wild Type 
NT 


Variant ST 


Amino acid 
position 


Amino acid 
change 


590 


A 


G 


152 


Glu>Gly 


1350 


C 


A 


Silent 


Silent 


3252 


G 


A 


Silent 


Silent 


3721 


A 


G 


1196 


Ile>Val 



NOV3 SNP data: 

NOV3 has six SNP variants, whose variant position for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:29 and 30, respectively. The nucleotide 
sequence of the NOV3 variant differs as shown in Table 50. 



Table 50. cSNP and Coding Variants for NOV6 


NT Position 
of cSNP 


wild Type 

NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


437 


A 


G 


143 


Asn>Ser 


664 


T 


G 


219 


Phe>Val 


1150 


G 


T 


381 


Ala>Ser 


1210 


G 


T 


401 


Glu>Stop 


1770 


C 


T 


Silent 


Silent 


2011 


A 


G 


Silent 


Silent 1 



NOV4SNP data: 

NOV4 has one SNP variant, whose variant position for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:31 and 32, respectively. The nucleotide 
sequence of the NOV4 variant differs as shown in Table 5 1 . 



Table 51. cSNP and Coding Variants for NOV4 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


1038 


A 


G 


Silent 


silent 



NOV5 SNP data: 

NOV5 has eleven SNP variants, whose variant position for its nucleotide and amino 
acid sequences is numbered according to SEQ ID NOs:33 and 34, respectively. The 
nucleotide sequence of the NOV5 variant differs as shown in Table 52. 
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Table 52. cSNP and Coding Variants for NOV5 



NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


77 


T 


A 


Silent 


Silent 


86 


T 


C 


Silent 


Silent 


242 


C 


T 


Silent 


Silent 


367 


C 


T 


110 


Thr>Ile 


421 


T 


C 


128 


Met>Thr 


1301 


C 


T 


Silent 


Silent 


1459 


T 


C 


474 


Leu>Pro 


1475 


C 


T 


Silent 


Silent 


1497 


A 


T 


487 


Thr>Ser 


1526 


T 


C 


Silent 


Silent 


1634 


A 


G 


Silent 


Silent 



NOV6 SNP data: 

NOV6 has two SNP variants, whose variant position for its nucleotide and amino acid 
sequences is numbered according to SEQ ID NOs:35 and 36, respectively. The nucleotide 
sequence of the NOV6 variants differs as shown in Table 53. 



Table 53. cSNP and Coding Variants for NOV6 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


1350 


A 


G 


442 


Glu>Gly 


1602 


T 


C 


526 


Val>Ala 



Example 4. In-frame Cloning 
NOV2 (CG56149-01) 

The cDNA coding for the domain of CG56 149-01 from residue 279 to 405 was targeted for 
"in-frame" cloning by PCR. The PCR template is based on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 

F2 S'-GGATCC TCTGCAGCGGCTCTTTGTGTTGGAGTTGG-3' (S EQ ID NO:298) 

R2 5'-CTCGAG GCCAGGTCTAGCAAGGCTTCCAAACAACATTTC C-3 ' (SEQ ID NO:225) 



For downstream cloning purposes, the forward primer includes an in-frame BamH I restriction site and 
the reverse primer contains an in-frame Xho I restriction site. 
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Two parallel PCR reactions were set up using a total of 0.5-1 .0 ng human pooled cDNAs as 
template for each reaction. The pool is composed of 5 micrograms of each of the following human 
tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, bone marrow, fetal brain, 
fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, Burkitt's Raji cell line, mammary 
5 gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small Intestine, 
spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed using 
the above primers and 0.5ng-1.0 ng of one of the following human tissue cDNAs: 



10 normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, brain substantia nigra, 
brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, spleen, uterus, pituitary gland, 
lymph node, salivary gland, small intestine, prostate, placenta, spinal cord, peripheral blood, trachea, 
stomach, pancreas, hypothalamus. 



15 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 1 microliter of 
50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-reaction volume. The 
following reaction conditions were used: 



skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal cerebellum, 



The reaction mixtures contained 2 microliters of each of the primers (original concentration: 5 



PCR condition i: 



25 



20 



a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 10 minutes final extension 
PCR condition 2: 



30 



a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 1 0 minutes final extension 



35 
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An amplified product was detected by agarose gel electrophoresis. The fragment was gel- 
purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the manufacturer's 
recommendation. Twelve clones per PCR reaction were picked and sequenced. The inserts were 
sequenced using vector-specific Ml 3 Forward and M13 Reverse primers. 

The insert assembly 164187747 was found to encode an open reading frame between residues 
279 and 405 of the target sequence of CG56149-01. The cloned insert is 100% identical to the original 
amino acid sequence. The alignment with CG56149-01 is displayed in a CLUSTAL W (1.7) multiple 
sequence alignment below. Note that differing amino acids have a white or grey background, and 
deleted/inserted amino acids can be detected by a dashed line in the sequence that does not code at that 
position. 

The cDNA coding for the FULL LENGTH of CG56149-04 from residue a to B was targeted 
for "in-frame" cloning by PCR. The PCR template is based on the previously identified plasmid. 
The following oligonucleotide primers were used to clone the target cDNA sequence: 

Primers Sequences 

Fl 5'-GCGGCCGCCCACC ATGCTGAGGAGAGTCACTGTTGCT-3 1 (SEQ ID NO:226) 

Rl S'-CTCGAG TTATTTGACTATTTTATGGTAGGGGAGAAGG-3 1 (SEQ ID NO:227) 

For downstream cloning purposes, the forward primer includes an in-frame Not I restriction site and 
the reverse primer contains an in-frame Xho I restriction site. 

Two PCR reactions were set up using a total of 1-5 ng of the plasmid that contains the insert 
forCG56149-04. 

The reaction mixtures contained 2 microliters of each of the primers (original concentration: 5 
pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 1 microliter of 
50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-reaction volume. The 
following reaction conditions were used: 

PCR condition 1: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 
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c) 72°C 10 minutes final extension 
PCR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 10 minutes final extension 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel- 
purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the manufacturer's 
recommendation or digested with Not I and Xho I and ligated to pFastBacl . Twelve clones per PCR 
reaction were picked and sequenced. The inserts were sequenced using vector-specific Ml 3 Forward 
and M13 Reverse primers and the following gene-specific primers: 



Primers 


Sequences 


SFl 

SEQID 
NO:228 






TCAATCTTCTCCTCAAAGCTAGAAAGA 






SF2 
SEQ ID 
NO:229 








CAGAGGCTTGA A GTTTAGTTTGTCAAC 






SF3 
SEQID 
NO:230 








GTTTGTGGTTAA ATOCTTTCA CTOGA A TA 








SF4 
SEQID 
NO:231 








TTTGA GCTGGA A GATGAAGATCTGG 






SF5 
SEQID 
NO:232 






TOCTCAAT7TTCXX3AATCTCTTCAA | 




SF6 






SEQID 




TGTTAAATGCTGGTGTGTCAAATGG j 


NO:233 
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SF7 
SEQID 
NO:234 



SF8 
SEQID 
NO:23S 



CTTCAACTTCACGGTCAATTGCATCT j 



TGCTCTCTCTTCTAATTCTTCCAATTCA 



SF9 
SEQID 

NO:236 



CAGGTAGACTTCGCCTTGTTCCTTC 



SRI 
SEQID 
NO:237 



CTAGCTTTGAGGAGAAGATTGAGAAOC 



SR2 
SEQID 
NO:238 



SR3 
SEQID 
NO:239 



CTAAACTTCAAGCCTCTGGAGCAGGAG 



CCACAAACTACCTCTACTGTTTCAGCTC 



SR4 
SEQID 
NO:240 



CATCTTCCAGCTGAAAACAAGTACATAGC 



SR5 
SEQID 
NO:241 



SR6 
SEQID 
NO:242 



SR7 
SEQID 
NO:243 



AATTTTTGAAGAGATTCGGAAAATTGA 



TGACACACCAGCATTTAACAAACTTTA 



GTGAATATCAACTTGCAAGGCCTTCTG 



SR8 



GGAAGAATTAGAAGAGAGAGCAGAAGC 
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SEQID 
NO:244 




SR9 
SEQID 
NO:245 


| GAAGGAACAAGGOGAAGTCTACCTG | 



The insert assembly 171093681 was found to encode an open reading frame between residues 
1 and 1151 of the target sequence of CG5 6 149-04. The cloned insert is 100% identical to the original 
sequence. The alignment with CG56149-04 is displayed in a CLUSTAL W (1.7) multiple sequence 
alignment below. Note that differing amino acids have a white or grey background, and 
deleted/inserted amino acids can be detected by a dashed line in the sequence that does not code at that 
position. 

NOV3 (CG56155) 

The cDNA coding for the mature form of CG56155-02 from residue 20 to 638 was targeted for 
"in-frame" cloning by PGR. The PCR template is based on the previously identified plasmid, when 
available, or on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 

Primers Sequences 

Fl 5 * -GGATCC GGATGTCTGACTCAACTCTATGAAAACG - 3 ' (SEQ ID NO: 246) 
Rl 5'-CTCGAG TGCTGGTGACTGCATCTGAGCTTTTCC-3 ' (SEQ ID NO: 247) 

For downstream cloning purposes, the forward primer includes an in-frame BamH I restriction site and 
the reverse primer contains an in-frame Xho I restriction site. 

Two PCR reactions were set up using a total of 1-5 ng of the plasmid that contains the insert 
for CG561 55-02. 

The reaction mixtures contained 2 microliters of each of the primers (original concentration: 5 
pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 1 microliter of 
50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-reaction volume. The 
following reaction conditions were used: 

PCR condition 1: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 
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c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

5 f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 
e) 72°C 10 minutes final extension 
PCR condition 2: 
10 a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

15 e) 72°C 10 minutes final extension 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel- 
purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the manufacturer's 
recommendation. Twelve clones per PCR reaction were picked and sequenced. The inserts were 
20 sequenced using vector-specific M13 Forward and Ml 3 Reverse primers and the following gene- 
specific primers: 



Primers 


Sequences 


SF1 








SEQID 


| TTTTCTGGCATTCTTCATTTGTTACC 




NO:248 








SF2 




SEQID 


| ACTATAGATGCGOCAAACATCCTGC 


NO:249 




SF3 








SEQID 


| TCCTTACAGTCTTCTGGGAGTAAAGAA 




NO:250 








; SF4 








SEQID 


| AGAAGAGGCAGTTGGGGTGATAGGT 






NO:251 
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SF5 




SEQ ID 


J TTCAACACTGCTAACCTTAGACACATT j 


NO:252 




SRI 








SEQ ID 


j GAAGAATGCCAGAAAAGATATCAAGATT 




NO:253 








SR2 








SEQ ID 


| TTGGCGCATCTATAGTGGCATTTT 






NO:254 








SR3 




SEQ ID 


1 CCCAGAAGACTGTAAGGAAGAGAAGTGTAA 


NO:255 




SR4 




SEQ ID 


1 OOCAACTGOCTCI ICI 1 IACATTCTATAC 




NO:256 




SR5 
SEQ ID 


1 AAAAAGGTGG4CCAGTAACATTCGC 




J 


NO:257 









The insert assembly 172884585 was found to encode an open reading frame between 
residues 20 and 638 of the target sequence of CG561 55-02. The cloned insert is 1 00% 
identical to the original amino acid sequence. The alignment with CG56 155-02 is displayed in 
a CLUSTAL W (1 .7) multiple sequence alignment below. Note that differing amino acids 
have a white or grey background, and deleted/inserted amino acids can be detected by a 
dashed line in the sequence that does not code at that position. 

NOV5 (CG56151) 

The cDNA coding for the domain of CG561 5 1 -02 from residue 13 to 499 was targeted 
for "in-frame" cloning by PCR. The PGR template is based on the previously identified 
plasmid, when available, or on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 
F3: 5'-GGATCC ACTGTCATCACTGCTGTGCTGGGTTCCTTCC-3 , (SEQ ID NO:258) 
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R2: S'-CTCGAG G AATTCTGC AGC AATTTCCTC AAAAG ACTTTCC-3 1 (SEQ ID 
NO:259) 

For downstream cloning purposes, the forward primer includes an in-frame Bam HI restriction 
site and the reverse primer contains an in-frame Xho I restriction site. 

5 

FCA as template: 

Two PCR reactions were set up using a total of 1-5 ng of the plasmid that contains the insert 
for CG561 51-02. 

10 When the tissue of expression is known and available, the second PCR was performed using 
the above primers and 0.5ng-l .0 ng of one of the following human tissue cDNAs: 

skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal 
cerebellum, normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, 
brain substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, 

15 spleen, uterus, pituitary gland, lymph node, salivary gland, small intestine, prostate, placenta, 
spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original concentration: 5 
pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 1 microliter 
20 of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-reaction volume. 
The following reaction conditions were used: 



PCR condition 1: 



25 



30 



a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 10 minutes final extension 



PCR condition 2: 



a) 



96°C 3 minutes 
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b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

5 e) 72°C 10 minutes final extension. 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel- 
purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PCR reaction were picked and 
sequenced. The inserts were sequenced using vector-specific Ml 3 Forward and M13 Reverse 

10 primers and the following gene-specific primers: 

SF1 : CCCTGTCTGTATCCAGCTTTGCAGTT (SEQ ID NO:260) 
SF2: TATATCGGTGAAATTGCTCCAACCG (SEQ ID NO: 261) 
SF3 : TGAAAAGACTC AGAGG ATATG ATGATG (SEQ ID NO:262) 
SF4: TTTATGCAACCATTGGAGTTGGC (SEQ ID NO:263) 

15 SF5: ATCTTCCTCTTTGTCAGCTTCTTTGAA (SEQ ID NO:264) 
SRI : ACCAGAGCATGGTGATTAGTTGAGC (SEQ ID NO:265) 
SR2: ATTTCACCGATATACATAGGAACCAGG (SEQ ID NO:266) 
SR3 : AGCTTTGTTTTGCTTTGACTTCCTC (SEQ ID NO:267) 
SR4: ATAAACAGGTTTGCTGATACCAGCCGT (SEQ ID NO:268) 

20 SR5 : TGGCTATCATGCTCACATAACTCATC (SEQ ID NO:269) 



Results: 

The insert assembly 235651305 was found to encode an open reading frame between residues 
13 and 499 of the target sequence of CG56151-02. The cloned insert is 100% identical to the 
25 original sequence. The alignment with CG56 151-02 is displayed in a ClustalW below. Note 
that differing amino acids have a white or grey background, and deleted/inserted amino acids 
can be detected by a dashed line in the sequence that does not code at that position. 



NOV7 (CG55117) 

30 The cDNA coding for the mature form of CG55 1 1 7-04 from residue 20 to 865 was 

targeted for "in-frame" cloning by PCR. The PCR template is based on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 
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Fl S'-GGATCC GGAGGGCAGCCTTCATCCACAGATGCTCCTAAGG-3' (SEQ ID 
NO:270) 

Rl 5*-CTCGAG ATGTTGTGATGGGCTTGTCATAACAGG-3' (SEQ ID NO:271) 

5 For downstream cloning purposes, the forward primer includes an in-frame BamHI restriction 
site and the reverse primer contains an in-frame Xhol restriction site. 

Two parallel PCR reactions were set up using a total of 0.5-1 .0 ng human pooled 
cDNAs as template for each reaction. The pool is composed of 5 micrograms of each of the 
following human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, 

10 bone marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, 
Burkitt's Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed 
using the above primers and 0.5ng-1.0 ng of one of the following human tissue cDNAs: 

15 skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal 

cerebellum, normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, 
brain substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, 
spleen, uterus, pituitary gland, lymph node, salivary gland, small intestine, prostate, placenta, 
spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus. 

20 The reaction mixtures contained 2 microliters of each of the primers (original 

concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter- 
reaction volume. The following reaction conditions were used: 



PCR condition 1: 



25 



a) 
b) 
c) 
d) 



96°C 



3 minutes 



96°C 



30 seconds denaturation 



60°C 



30 seconds, primer annealing 
6 minutes extension 



72°C 



Repeat steps 

e) 96°C 

f) 60°C 

g) 72°C 
Repeat steps 
e) 72°C 



b-d 15 times 



30 



15 seconds denaturation 



30 seconds, primer annealing 
6 minutes extension 
e-g 29 times 
10 minutes final extension 
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cycle 



PCR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 10 minutes final extension 



10 An amplified product was detected by agarose gel electrophoresis. The fragment was 

gel-purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PCR reaction were picked and 
sequenced. The inserts were sequenced using vector-specific Ml 3 Forward and Ml 3 Reverse 
primers and the following gene-specific primers: 

15 SF1 : TTTTGTATGTGTCGTTGCTGTAACAAA (SEQ ID NO:272) 
SF2: ATTCAGTGCTAGGAGGCGGAATTCTT (SEQ ID NO:273) 
SF3: TGGATGCAGAACTTGACAACGTTAATA (SEQ ID NO:274) 
SF4: TTTTTACTACCTGGGCTTACTGTGTGGC (SEQ ID NO:275) 
SF5: TGAAGCTCACTTTTGAACAAGTTTACAG (SEQ ID NO:276) 

20 SF6: CATATGATCTAGAAGCAAAAGCAAACA (SEQ ID NO:277) 
SF7: GCCACCGCTCTAGATACTGCTGTT (SEQ ID NO:278) 
SRI: AAATACCCCACCAGAGGCATCAGAATA (SEQ ID NO:279) 
SR2: TTGATACTGTTCAGATCTGTGAACGCC (SEQ ID NO:280) 
SR3: AACGTTGTCAAGTTCTGCATCCAC (SEQ ID NO:281) 

25 SR4: CCACACAGTAAGCCCAGGTAGTAAAA (SEQ ID NO:282) 

SR5: AATAGCTTCCCAGAGAGATAGTATTCCCA (SEQ ID NO:283) 
SR6: AACTGTTTGCTTTTGCTTCTAGATCAT (SEQ ID NO:284) 
SR7: CACGATGCCACTTTCTCACTGATAG (SEQ ID NO:285) 

The insert assembly 188822829 was found to encode an open reading frame between 

30 residues 20 and 865 of the target sequence CG551 1 7-04. 1 88822829 differs from the original 
sequence at 2 nucleotide positions and 2 amino acid positions. It also has a 27 nuclotide/9 
amino acid deletion as compared to the original sequence. The alignment with CG55 1 17-04 is 
displayed in a ClustalW below. Note that differing amino acids have a white or grey 
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background, and deleted/inserted amino acids can be detected by a dashed line in the sequence 
that does not code at that position. 

NOV8 (CG56006-01) 

5 The cDNA coding for the domain of CG56006-01 from residue 44 to 4 1 7 was targeted for "in- 
frame" cloning by PCR. The PGR template is based on the previously identified plasmid, 
when available, or on human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 
10 Fl: 5-AAGCTT AGGAGTGACCAGGAGCCGCTGTACCCAGTGC-3' (SEQ ID 
NO:286) 

Rl : 5'-GTCGAC GAGCTGGGTCACCATGCCGCTGGCTTCGG-3 1 (SEQ ID NO:287) 
For downstream cloning purposes, the forward primer includes an in-frame Hind HI restriction 
site and the reverse primer contains an in-frame Sal I restriction site. 

15 

FIS as template: 

Two parallel PCR reactions were set up using a total of 0.5-1.0 ng human pooled cDNAs as 
template for each reaction. The pool is composed of 5 micrograms of each of the following 
human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, bone 
20 marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, 
Burkitfs Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed using 
25 the above primers and 0.5ng-1.0 ng of one of the following human tissue cDNAs: 

skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal 
cerebellum, normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, 
brain substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, 
spleen, uterus, pituitary gland, lymph node, salivary gland, small intestine, prostate, placenta, 
30 spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original concentration: 5 
pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) and 1 microliter 
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of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter-reaction volume. 
The following reaction conditions were used: 
PCR condition 1: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 1 5 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 10 minutes final extension 
PCR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, reducing the temperature by 1 °C per cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 10 minutes final extension. 

An amplified product was detected by agarose gel electrophoresis. The fragment was gel- 
purified, digested with Hind III and Sal I and ligated into the Hind HI and Xho I sites of the 
GPIVSHis vector (CuraGen, New Haven, CT). Twelve clones per PCR reaction were picked 
and sequenced. The inserts were sequenced using vector-specific M13 Forward and M13 
Reverse primers and the following gene-specific primers: 
SF1 : AGCCTCCCCTCGTCCACACAGAAGAAG (SEQ ID NO:288) 
SF2: CAAAGACCATGAGCCGAGCGT (SEQ ID NO:289) 
SF3: TCTGCGCCATGTCACTGCCTCTTGTTA (SEQ ID NO:290) 
SF4: GTGATCACGGACGCAGATTGG (SEQ ID NO:291) 
SF5: CTGGATTTGCAGGGATGGGG (SEQ ID NO:292) 
SRI : CAGAGGCTGCTGGAGGTCATC (SEQ ID NO:293) 
SR2: GACAAGACGGAAGGGACGTGG (SEQ ID NO:294) 
SR3: GAAGGAGGGTGGCCGGACT (SEQ ID NO:295) 
SR4: CTCTGGCCAAGGCCCAGTC(SEQIDNO:296) 
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SR5: CCCGCTGCTGGTCAGACAC (SEQ ID NO:297) 



Results: 

The insert assemblies 235653236, 235653319, 235653473, 235653548, 235653650, 
235653703, 235653707 and 23565371 1 were found to encode an open reading frame between 
residues 44 and 41 7 of the target sequence of CG56006-01 . The cloned inserts are 1 00% 
identical to the original DNA sequence. The alignment of the amino acid sequences with 
CG56006-01 is displayed in a ClustalW below. The first 33 amino acids of the ORFs from 
assemblies 235653236, 235653319, 235653473, 235653548, 235653650, 235653703, 
235653707 and 23565371 1 are the signal peptide encoded by the GPIV5 vector. The cloned 
insert begins with the amino acids LR at positions 44 and 45 and ends with the amino acids 
QL at positions 416 and 417 of the CG56006-01 peptide. The GPIV5 vector encodes the 
amino acids from position 408 to the end of the assembly sequence. Note that differing amino 
acids have a white or gray background while dashed lines indicate deleted or inserted amino 
acids in the sequence. 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . A method of treating or delaying the onset of an angiogenic-associated disorder, said 
method comprising administering to a subject in need thereof an antibody to the 
polypeptide of SEC1 in an amount sufficient to treat or prevent said angiogenic- 
associated disorder in said subject. 

2. The method of claim 1 wherein the subject is a human. 

3. The method of claim 1 wherein the angiogenic-associated disorder is selected from the 
group consisting of a cancer, cardiovascular disease, psoriasis, wound healing, and 
stroke. 

4. The method of claim 1 wherein the angiogenic-associated disorder comprises 
endothelial cell adhesion to an extracellular matrix protein. 

5. The method of claim 4 wherein the extracellular matrix protein is fibronectin or 
vitronectin. 

6. A method for determining the presence of or predisposition to a disease associated with 
altered levels of SEC1 in a first mammalian subject, said method comprising 

a. Providing a protein sample from said first mammalian subject; 

b. Providing a control protein sample from a second mammalian subject known 
not to have or be predisposed to said disease; 

c. Measuring the amount of SEC1 polypeptide in said subject sample; and 

d. Comparing the amount of SEC1 polypeptide in said subject protein sample to 
the amount of SEC1 polypeptide in said control protein sample, 

wherein an alteration in the expression level of the SEC1 polypeptide in the first 
subject sample as compared to the control sample indicates the presence or predisposition 
to said disease. 
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7. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid of SEC 1 in a first mammalian subject, said method 
comprising 

a. Providing a nucleic acid sample from said first mammalian subject; 

b. Providing a control nucleic acid sample from a second mammalian subject 
known not to have or be predisposed to said disease; 

c. Measuring the amount of SEC1 nucleic acid in said subject sample; and 

d. Comparing the amount of SEC 1 nucleic acid in said subject nucleic acid 
sample to the amount of SEC1 nucleic acid in said control nucleic acid sample, 
wherein an alteration in the expression level of the SEC1 nucleic acid in the first 

subject sample as compared to the control sample indicates the presence or predisposition 
to said disease. 

8. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a SEC1 polypeptide in an amount sufficient to alleviate 
the pathological state, wherein the polypeptide has an amino acid sequence at least 
95% identical to the SEC1 polypeptide, or a biologically active fragment thereof. 

9. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal an antibody to a SEC1 polypeptide in an amount 
sufficient to alleviate the pathological state. 

10. The method of claim 8 wherein the pathological state is selected from the group 
consisting of a cancer, cardiovascular disease, psoriasis, wound healing, and stroke. 

11. The method of claim 8 wherein the pathological state comprises endothelial cell 
adhesion to an extracellular matrix protein. 

12. The method of claim 1 1 wherein the extracellular matrix protein is fibronectin or 
vitronectin. 

13. A method of treating or delaying the onset of a disorder, said method comprising 
administering to a subject in need thereof an antibody to the polypeptide of SEC1, 
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SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, SEC9, SEC10, SEC1 1, or SEC 12 in 
an amount sufficient to treat or prevent said disorder in said subject. 

14. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a SEC1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, 
SEC8, SEC9, SEC 10, SEC1 1, or SEC 12 polypeptide in an amount sufficient to 
alleviate the pathological state, wherein the polypeptide has an amino acid sequence at 
least 95% identical to the SEC1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, 
SEC9, SEC10, SEC1 1, or SEC 12 polypeptide, or a biologically active fragment 
thereof. 

15. A method for determining the presence of or predisposition to a disease associated with 
altered levels of SEC1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, SEC9, 
SEC10, SEC1 1, or SEC12 in a first mammalian subject, said method comprising 

a. Providing a sample from said first mammalian subject; 

b. Providing a control sample from a second mammalian subject known not to 
have or be predisposed to said disease; 

c. Measuring the amount of SEC 1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, 
SEC8, SEC9, SEC10, SEC1 1, or SEC 12 in said subject sample; and 

d. Comparing the amount of SEC1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, 
SEC8, SEC9, SEC10, SEC11, or SEC 12 in said subject protein sample to the 
amount of SEC1, SEC2, SEC3, SEC4, SEC5, SEC6, SEC7, SEC8, SEC9, 
SEC 10, SEC11, or SEC 12 in said control sample, 

wherein an alteration in the expression level of the SEC1, SEC2, SEC3, SEC4, 
SEC5, SEC6, SEC7, SEC8, SEC9, SEC 10, SEC11, or SEC12 in the first subject 
sample as compared to the control sample indicates the presence or predisposition 
to said disease. 

16. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:26, 28, 30, 32, 34, 36, 38 and 40; 
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(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:26, 28, 30, 32, 34, 36, 38 and 40, wherein one or 
more amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 15% of 
the amino acid residues from the amino acid sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting SEQ ID NOS:26, 
28, 30, 32, 34, 36, 38 and 40; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ 
ID NOS:26, 28, 30, 32, 34, 36, 38 and 40, wherein one or more amino acid 
residues in said variant differs from the amino acid sequence of said mature 
form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence. 

17. The polypeptide of claim 16, wherein said polypeptide comprises the amino acid 
sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
from the group consisting SEQ ID NOS:26, 28, 30, 32, 34, 36, 38 and 40. 

18. The polypeptide of claim 16, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ED 
NOS:25, 27, 29, 31, 33, 35, 37 and 39. 

1 9. The polypeptide of claim 1 6, wherein the amino acid sequence of said variant 
comprises a conservative amino acid substitution. 

20. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:26, 28, 30, 32, 34, 36, 38 and 40; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:26, 28, 30, 32, 34, 36, 38 and 40, wherein one or 
more amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 15% of 
the amino acid residues from the amino acid sequence of said mature form; 
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(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:26, 
28, 30, 32, 34, 36, 38 and 40; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS:26, 28, 30, 32, 34, 36, 38 and 40, wherein one or more amino acid 
residues in said variant differs from the amino acid sequence of said mature 
form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising 
an amino acid sequence chosen from the group consisting of SEQ ID NOS:26, 
28, 30, 32, 34, 36, 38 and 40, or a variant of said polypeptide, wherein one or 
more amino acid residues in said variant differs from the amino acid sequence 
of said mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

21 . The nucleic acid molecule of claim 20, wherein the nucleic acid molecule comprises 
the nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

22. The nucleic acid molecule of claim 20, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

23. The nucleic acid molecule of claim 20, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ JDNOS:25, 27, 29, 31, 33, 35, 37 and 39. 

24. The nucleic acid molecule of claim 20, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS:25, 
27, 29,31,33, 35, 37 and 39; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS:25, 27, 29, 31, 33, 
35, 37 and 39, provided that no more than 20% of the nucleotides differ from 
said nucleotide sequence; 
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(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

25. The nucleic acid molecule of claim 20, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
SEQ ID NOS:25, 27, 29, 31, 33, 35, 37 and 39, or a complement of said nucleotide 
sequence. 

26. The nucleic acid molecule of claim 20, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

27. A vector comprising the nucleic acid molecule of claim 26. 

28. The vector of claim 27, further comprising a promoter operably-linked to said nucleic 
acid molecule. 

29. A cell comprising the vector of claim 27. 

30. An antibody that binds immunospecifically to the polypeptide of claim 16. 

3 1 . The antibody of claim 30, wherein said antibody is a monoclonal antibody. 

32. The antibody of claim 30, wherein the antibody is a humanized antibody. 

33. A method for determining the presence or amount of the polypeptide of claim 16 in a 
sample, the method comprising: 

(a) providing the sample; 
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(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

34. A method for determining the presence or amount of the nucleic acid molecule of 
claim 16 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

35. The method of claim 34 wherein presence or amount of the nucleic acid molecule is 
used as a marker for cell or tissue type. 

36. The method of claim 35 wherein the cell or tissue type is cancerous. 

37. A method of identifying an agent that binds to a polypeptide of claim 1 6, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

38. The method of claim 37 wherein the agent is a cellular receptor or a downstream 
effector. 

39. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 16, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 
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40. A method for modulating the activity of the polypeptide of claim 1 6, the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

41. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the polypeptide of claim 16 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

42. The method of claim 41 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

43. The method of claim 41 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

44. The method of claim 41, wherein said subject is a human. 

45. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

46. The method of claim 45 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

47. The method of claim 45 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

48. The method of claim 45, wherein said subject is a human. 

49. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
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the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

50. The method of claim 49 wherein the disorder is diabetes. 

5 1 . The method of claim 49 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

52. The method of claim 49, wherein the subject is a human, 

53. A pharmaceutical composition comprising the polypeptide of claim 16 and a 
pharmaceutically-acceptable carrier. 

54. A pharmaceutical composition comprising the nucleic acid molecule of claim 20 and a 
pharmaceutically-acceptable carrier. 

55. A pharmaceutical composition comprising the antibody of claim 30 and a 
pharmaceutically-acceptable carrier. 

56. A kit comprising in one or more containers, the pharmaceutical composition of claim 
55. 

57. A kit comprising in one or more containers, the pharmaceutical composition of claim 
56. 

58. A kit comprising in one or more containers, the pharmaceutical composition of claim 
55. 

59. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 16 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 
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(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared 
to the control sample indicates the presence of or predisposition to said disease. 

60. The method of claim 59 wherein the predisposition is to a cancer. 

61 . A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 20 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

62. The method of claim 61 wherein the predisposition is to a cancer. 



63. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:26, 28, 30, 32, 34, 36, 38 and 40, or a biologically active 
fragment thereof. 

64, A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 30 in an amount sufficient to 
alleviate the pathological state. 
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Polypeptides related to SEQ ID NO: 30, encoding nucleotides, 
antibodies, assays to detect their presence in a sample, 
methods to identify reagents that bind to these polypeptides 
or modulate their activity, pharmaceutical and diagnostic 
uses thereof. 



16. Claims: 16-64 (partly) 

Polypeptides related to SEQ ID N0:32, encoding nucleotides, 
antibodies, assays to detect their presence in a sample, 
methods to identify reagents that bind to these polypeptides 
or modulate their activity, pharmaceutical and diagnostic 
uses thereof. 



17. Claims: 16-64 (partly) 

Polypeptides related to SEQ ID NO: 34, encoding nucleotides, 
antibodies, assays to detect their presence in a sample, 
methods to identify reagents that bind to these polypeptides 
or modulate their activity, pharmaceutical and diagnostic 
uses thereof. 



18. Claims: 16-64 (partly) 

Polypeptides related to SEQ ID NO: 36, encoding nucleotides, 
antibodies, assays to detect their presence in a sample, 
methods to identify reagents that bind to these polypeptides 
or modulate their activity, pharmaceutical and diagnostic 
uses thereof. 



19. Claims: 16-64 (partly) 

Polypeptides related to SEQ ID N0:38, encoding nucleotides, 
antibodies, assays to detect their presence in a sample, 
methods to identify reagents that bind to these polypeptides 
or modulate their activity, pharmaceutical and diagnostic 
uses thereof. 



20. Claims: 16-64 (partly) 

Polypeptides related to SEQ ID N0:40, encoding nucleotides, 
antibodies, assays to detect their presence in a sample, 
methods to identify reagents that bind to these polypeptides 
or modulate their activity, pharmaceutical and diagnostic 
uses thereof. 



page 3 of 3 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 


InterS^ia! Application No 

PCT/US 02/00609 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



WO 9733995 



18-09-1997 AU 733382 B2 18-05-2001 

AU 2329697 A 01-10-1997 

CA 2248549 Al 18-09-1997 

EP 0888452 A2 07-01-1999 

JP 2000506732 T 06-06-2000 

US 2002150986 Al 17-10-2002 

W0 9733995 A2 18-09-1997 

US 6413735 Bl 02-07-2002 



WO 0204480 A 17-01-2002 AU 7686801 A 21-01-2002 

WO 0204480 A2 17-01-2002 



Foim PCT7ISA/2I0 (patent family annex) (July 1992) 



